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DsG’s development and improvement of 
sutures is based on carefully planned 
research which utilizes the most modern 


equipment and methods available and 


embraces every science that bears on the 
control of suture quality ... chemistry, 
bacteriology, physiology and physics. In 
many cases where standard equipment 
has not met rigid requirements, DxG has 
designed and supervised the production 


(Above) D&G research developments in the field of high heat 
sterilization have led to the elevation of temperatures in the 
processing of both boilable and non-boilable catgut. D&G has 
applied this knowledge to the design of special equipment for 
the precise control of every phase of the sterilizing operation. 


of entirely new equipment. Likewise, 
D«G control over the quality of its prod- 
ucts...from critical selection of suture 
materials to applied knowledge of be- 
havior characteristics... has constantly 
advanced. 

Thus, the surgical profession has come 
to rely heavily on cooperation by DxG 


in the development of new sutures to 


meet specific needs. 


(Above) Bacteriologic tests developed by D&G's staff 
and conducted under ideal laboratory conditions are the 
most rigid ever devised for testing the sterility of sutures. 
These tests have become a pattern for the industry and 
the basis for the methods prescribed by the United 
States Pharmacopoeia. 


LITERATURE, available on request to sur- 
geons, students and hospital staffs, that 
is as comprehensive as it is specific. It 
covers the whole range of suture charac- 
teristics and presents a wealth of experi- 
mental and clinical evidence. 
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(Above, right) D&G facilities for the study of physical 
properties of sutures include one of the largest general 
research laboratories fully equipped with the most modern 
devices for electron microscopy, ultraviolet and infrared 
photomicrography and other forms of specialized research. 


(Right) The finest facilities for studies in all branches of 
chemistry have enabled D&G research to establish the high 


degrees of blandness and neutrality for which D&G sutures oo. 

are noted. Likewise, procedures for exacting control of these 
qualities in production are important steps in suture manufac- 
turing routine at D&G. 


(Below, right) D&G research activities include the most modern 
facilities for experimental and clinical research. Out of this work 
have come many important contributions to practical knowledge 
of the behavior of sutures and new developments in suture 
materials which have done much to advance surgical facility. 


(Below) D&G studies of physical properties of sutures have 
made possible higher standards of tensile strength and im- 
proved procedures of surface finishing. The D&G Matte Finish 
provides a satin-smooth surface with sufficient traction to cause 
the strand fo grip firmly on itself when knotted. 
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Highlighting the Factors Essential to Proper Suture Behavior 


The Importance of Right Balance 
of Qualities in Sutures 


Sutures should be correct in every factor that influences behavior. No 
single feature or point of merit can accomplish this. It demands a 
combination of various qualities with the right balance of each to assure 
predictable results in the specific situations in which the sutures are 


to be used. 


As surgery advances, suture requirements become increasingly complex. 
New methods and technics need new types and varieties of sutures, but 
the basic requirements of suture dependability do not change. That is a 


matter of careful control over every phase of production. 


Therefore, in the development of every new product, as well as in the 
production of every established product, the first concern of the suture 
manufacturer should be to achieve the proper relation of vital character- 
istics. The special feature of each type of suture should be developed 
to the highest degree, but always with due regard to the other qualities 
essential to correct function. Thus only may the suture manufacturer 


render the fullest measure of service to the surgeon. 


Yin 
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CHRONOLOGY OF THE EVOLUTION 
OF PLASTIC SURGERY 


With Frontispiece of Gasparo Tagliacozzi (1546-99), Father of Plastic Surgery 
By MAXWELL MALTZ, B.S., M.D., Sc.D., F.1.C.S. 


This Chronology is a section from the author’s volume: The Evolution of Plastic 
Surgery (Froben Press, 1945); because of its unique value this Chronology— 


the first in medical literature—is issued separately prior to publication of the 
book. 


Cloth, $1.00 


Froben Catalogue—III, an attractive brochure of 48 pages, 
with 44 illustrations, devoted entirely to the History of 
Medicine, sent upon request. 


FROBEN PRESS +, PUBLISHERS 
4 Saint Luke’s Place, New York 14, N. Y. 


The American Journal of Surgery 


New Series Vot. Lxvi Contents - November, 1944 NumsBer Two 


Editorial 


Original Articles 
Place of Surgery in Fibroids of the Uterus. . . . Channing W. Barrett 
Hydrocele. Its Relationship to Hernia. . O’Crowley and Jacob Herzlich 


Abdominal Pregnancy. Survey of the Literature and Report of an Unusual Case... 
Archibald R. Gardner and Gardner Middlebrook 


Mesenteric Vascular Occlusion. A Presentation of Fifteen Cases . . . . Bernard J. Ficarra 


Contents Continued on Page 3 
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Basat anesthesia produced by the rectal instilla- 
tion of a solution of Avertin with amylene hydrate generally lasts 
for two hours or more . . . With a relatively small dose of a 
supplemental anesthetic satisfactory muscular relaxation may be 
secured for a prolonged period . .. General anesthesia is usually 
maintained on a relatively high oxygen intake. 

Avertin with amylene hydrate is supplied in bottles of 25 cc. and 


100 cc., each 1 cc. containing 1 Gm. of Avertin and 0.5 Gm. of 
amylene hydrate. 


AVERTIN 


Trademark Reg. U. S. Pat. Off. & Canada 
Brand of TRIBROMETHANOL 


WITH AMYLENE HYDRATE 


WINTHROP CHEMICAL COMPANY, INC. 
Pharmaceuticals of merit for the physician 
NEW YORK 13,N.Y. WINDSOR, ONT. 
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Intravenous Anesthesia in Major Surgery. Use of One Per Cent Solution of 
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Modern Fracture Deformity Reducing . . . Harvey C. Masland 
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General Information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF suRGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author's 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puaneur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of Tot JouRNAL oF Sur- 
Gery, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. All Special Numbers $4.00. Prices for 
such back numbers as are available will be quoted on 
request. 


Address all correspondence to 


The American Journal of Surgery, Inc. 


49 WEST 45TH STREET: NEW YORK 19 
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Whole ofuum tn a single ampul 


Pantopon ‘Roche’ contains uot merely 
morphine—but ALL the other alkaloids of 
opium. This combination affords. a better 
balanced, smoother opiate action with less 
likelihood of unpleasant by-effects . . 
HOFFMANN-LA ROCHE, INC. 

Nutley 10, New Jersey. 
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N THE OPINION of experts, the Golden Gate Bridge is the 

most remarkable engineering feat ever accomplished .. . 
the perfect example of bridge construction. In the field of 
surgery, the name SKLAR stands for surgical instruments that 
are as nearly perfect as over 50 years of technical skill can 
make them! And that’s because SKLAR uses only the finest 
materials and workmanship in production ... becc use SKLAR’S 
metallurgists and other research workers are always abreast 
of every technical advance in surgery . . . continually striving 
to improve an almost perfect product. That’s why world fa- 
mous surgeons prefer SKLAR instruments . .. why the J. Sklar 
Manufacturing Company is today the leader in a highly 
specialized industry. Sklar instruments are sold only through 
accredited surgical instrument distributors. A catalog of 
Sklar Stainless Steel Instruments will be provided on request. 


STILLE’S RIB SHEARS 8%”, STAINLESS STEEL 


GOLDEN GATE BRIDGE... con- 
necting San Francisco with the 
mainland. The main span is 4,200 
feet long ... the greatest single 
distance over a clear stretch of 
navigable water ever bridged by 
man. Its huge towers . . . 746 
feet high ... are taller than a 
67 story office building! 


sa LONG ISLAND CITY,N. Y. 
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Suture Research Delivers to the Surgeon 


MAXIMUM STRENGTH DURING INITIAL HEALING 


Select a suture that will support the 
soft tissues during the critical initial 
healing period, and that suture will 
make a most important contribution 
to wound healing. For it is at this 
time that the greatest strength in the 
strand is needed. 


In the research of Curity Suture 
Laboratories, a process has been de- 
veloped whereby penetration of the 
chromic salts into the catgut strand 
is controlled to produce a suture 
which insures maximum strength dur- 
ing the initial healing period. This 
process of controlled penetration 
offers the advantages of chromiciz- 


A product of 


| (BMPR & BLACK 


Division of The Kendall Company, Chicago 16 


...1O ESTABLISH A FINE BALANCE 
OF NECESSARY CHARACTERISTICS 


ing in the strand without “‘case hard- 
ening” the suture. 


Careful laboratory study indicates 
that this method produces a suture 
of predictable absorption behavior 
regardless of size — less likely to fray 
with the resulting ply separation and 
reduced tensile strength. 


Curity Suture Laboratories thus 
assure the surgeon using Curity 
Chromic Catgut a reliable and uni- 
form absorption rate which should 
be entirely adequate under clinical 
conditions. 


Curity 
SUTURES 
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GREATER 
STITCH VERSATILITY 


WITH THE 


sureren 


STITCHING INSTRUMENT 


Since surgical cases vary so widely in their operative 


requirements .. indeed, any standard operative pro- 
cedure itself may undergo necessary variations for 
individual patients . . . the surgeon’s resourcefulness 
and judgment are ever at a premium. 

This is as true in suturing:as in any other phase of 
the surgical procedure. It emphasizes the value of the 
Singer Surgical Stitching Instrument, which not only 
brings to the surgeon’s hand a greater speed and accu- 
racy in executing old familiar stitches, but makes avail- 
able a whole series of new continuous stitches—securey 
yet easily unravelled — each with special virtues. It 
permits an accurate response to every detail governing 
a discriminating choice of stitch, as suturing condi- 
tions may require. 

This precision-made surgical instrument—so versa- 
tile in making a variety of stitches old and new to 
surgical technique—can employ any standard suturing 
material, or be fitted from a wide variety of available 
needle sizes, shapes or styles — for use in either a 
deep or superficial field. It is sterilizable as a complete 
unit; and may be readily taken apart for cleaning 
and quickly reassembled. All parts are rust-resistant. 


Illustrated booklet. 
Write Dept. A-11 


Motion pictures demonstrating operative 
technique also available for group meetings. 


SINGER SEWING MACHINE COMPANY, Surgical Stitching Instrument Division, 149 BROADWAY, NEW YORK 6, N. Y. 
Personal demonstration available at your local Singer Shop 


Copyright U S A 1944 by The Singer Manufacturing Co. Al! Rights Reserved for All Countries 
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ORDER FROM YOUR DEALER 


RED CROSS 
BANDAGES 


NEW BRUNSWICK, N. J. CHICAGO, ILL. 


Easy to open—each Red Cross* 


bandage paper-wrapped in sealed 


box with convenient lift flap. 1”, 
114”, 2”, 3” and 4” widths—10 yards 
long. 


*Trade mark of product made exclusively by Johnson & Johnson 
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RIB-BACK BLADES i 


feature undeviating qualities 
that facilitate the more 
successful attainment of the 
surgical objective 


IN COMBINATION, the distinctive 
features which characterize these 
widely preferred surgical blades 
afford the optimum in cutting effi- 
ciency. They provide superior 
sharpness with uniformity. Greater 
strength is attained by the exclu- 
sive application of the Rib princi- 
ple of blade reinforcement. All are 
qualities which contribute to long 
periods of satisfactory service and 
virtually eliminate the element of 
distractive influence. 


The quality of Rib-Back Blades has 
suffered no wartime change. They 
continue to be offered at the lowest 
price consistent with their inimita- 
ble precision qualities. 


Ask your dealer 
BARD-PARKER COMPANY, INC. 


Danbury, Connecticut 
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Physicians, surgeons and others en- 
gaged in medical research have, in 
recent years, employed various 
Fiberglas materials experimentally 
and have found them uniquely 
fitted for certain uses. 

For example, Fiberglas cloth 
(ECC-11-108) was used to help 
measure the protein loss in the exu- 
date from surface burns. As illus- 
trated, the Fiberglas cloth was 
placed next to the burned skin of a 
12-year-old Negro girl. It is the 
first layer of a bandage devised to 
collect the exudate in order accu- 
rately to measure nitrogen loss from 
the burned skin surface. The pa- 
tient was admitted to a Detroit hos- 
pital in January, 1944. The burn, 
caused by hot water, involved about 
12 per cent of the body surface. 
“The burn healed rapidly,” says the 


of Fiberglas’ in Wedivine 


report in Surgery, “and the amount 
of nitrogen lost in the exudate 
from the burned area diminished as 
healing progressed.” 

This method of determining the 
magnitude of the protein loss from 
the burned surface gives physicians 
a comprehensive picture of the 
metabolic upset for the first time 
and thus will permit improved re- 
placement therapy. 

Fiberglas is glass in fiber or fila- 
ment form. Glass textile fibers, 
ranging in diameter from four ten- 
thousandths of an inch to less than 
two ten-thousandths of an inch are 
formed into yarns which are woven 
into a wide variety of textiles. 

Fiberglas is an inorganic, non- 
toxic, nonallergenic, nonsensitizing 
and chemically stable substance 
which produces no harmful effect 
upon human tissue. It is pliable 
and possesses great tensile strength. 
It has high dimensional stability, 
resists high temperatures, steam, 
corrosive fumes and acids (except 
hydrofluoric). Fiberglas is nonhy- 
groscopic and noninflammable. It is 
easily sterilized and _ resterilized, 
and in a special form is radio. 


paque. 


FIBERGLAS 


*T.M. Reg. U. S. Pat. Off. 


It is the policy of Owens-Corning Fiber- 
glas Corporation to supply samples of 
Fiberglas in any available form to quali- 
fied persons engaged in research. The 
new brochure describing such other 
pioneering uses of Fiberglas as: 


¢ Tracer Threads in Surgical Sponges 
¢ Experimental Surgical Sutures 

¢ Culture of Microorganisms 

* Blood Plasma Filters 

Air-borne Bacteria Control 

* Pollen and Dust Control 

Penicillin Production 


Insulation of Autoclavable Closed 
Motors 


« Fiberglas-Plastic Artificial Limbs 


... may suggest ways in which Fiberglas 
can help solve other problems. Ask your 
secretary to send for your copy today. 
Write Owens-Corning Fiberglas Cor- 
poration, 2026 Nicholas Building, 
Toledo 1, Ohio. 
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Electrocardiography With 


Electronic Precision 


With the advent of the G-E Electrocardio- 


gtaph sixteen years ago, in which the prin- 
ciple of thermionic amplification was applied 
to the recording of electrical impulses of 
the heart, cardiologists realized an unusually 
compact, ruggedly-constructed, easy-to- 
operate instrument of remarkably consistent 
performance which assured them of reliable 
diagnostic tracings. 


The fact that the G-E Electrocardiograph 
has since come into worldwide use best 
proves the timeliness and importance of 
this development. And with continual 
refinement throughout these years this 
instrument today represents the best in 
engineering design and craftsmanship. 


The more exacting your requirements, the 
more reason why you should consider a 
G-E Electrocardiograph. It is intended for 
not only routine service but also for your 
most critical work — because it operates 
with electronic precision. 


Write for full particulars—ask for Pub, E211. 


Best Buy US. War Bonds 


A Ry 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BivD. CHICAGO (12), ILL., A. 
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wa Tip Toe 


CONTROL 


In ELECTROSURGERY, ease of control is paramount. The Birtcher- 
built Electro Surgical Unit affords complete control of both cutting 
and hemostasis, separately or blended together through Tip Toe 

Control. 


a 
Blended Current ae: 


Control 


FREE BOOKLET 
“ELECTROSURGERY”, a 


The Birtcher-buile Surgical Unit is unexcelled in pro- 


static resection, brain surgery, breast amputation and ; 
treatise on technic, construction, 


malignancy. Power controls are in graded steps, assur- and method of operation. Senc 


for your copy. Write 


ing accurate repetition of a technic. Hundreds of Units 
now giving trouble-free wartime service in leading 


hospitals and clinics. Favorable pre-war price. 


The BIRTCHER Coronation 


5087 HUNTINGTON DRIVE e LOS ANGELES 32, CALIFORNIA 
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FOR THIS 


describes 
a new aid in 
foreign body surgery 


INDISPENSABLE 
AS X-RAY 


This book describes the Berman Metal Locator which is now avail- 
able without priorities for civilian hospitals. It lists the first one 
hundred operations performed with the aid of the Locator. These 
include removal of a needle from the heart, removal of intra-ocular 
foreign bodies and a lung operation. It describes the new sound 
signal which materially facilitates localization. Write for this book, 
Locator prices, and delivery dates. 


Described in Jrl. of A.M.A., Jan. 9, 1943, vol. 121, pp. 123-125; Amer. Jrl. of Surgery, Sept. 1944, 
vol. LX5 No. 3, pp. 373-380; Archives of Ophthalmology. Mar. 1944. vol. 31. pp. 207-210. 


BERMAN 
METAL LOCATOR 


WAUGH LABORATORIES e 420 LEXINGTON AVE., NEW YORK 17, N. Y. 


ROGER ANDERSON 


TRU-ALIGNING SPLINT 


Supplies 
Central Traction 
Axial Rotation 


— ARE YOU SATISFIED WITH THE RESULTS OBTAINED 
WITH YOUR PRESENT FRACTURE EQUIPMENT? 


@ Does your fracture apparatus exert traction down one side of the bone, 
causing the fragments to buckle and making manipulation difficult? 
The TRU-ALIGNING SPLINT exerts traction in direct line with the normal 
anatomical axis of the bone. 


@ Are you able to freely rotate the fragments as traction is being applied? 
The TRU-ALIGNING SPLINT provides complete and free rotation of the fragments 
even under heavy traction. 


@ Are you handicapped in having to keep available 7 or 8 different types of 
splints because no one apparatus is adaptable to all fractures of the long bones? 
: The TRU-ALIGNING SPLINT is adaptable to all fractures of the long bones, and 
is always available as it is used only for reducing the fracture. 


@ Does your splint permit a choice of the Roger Anderson half pins, Stein- 
mann pins, Kirschner wires, or screws, depending on the type of treatment 


indicated? 
The TRU-ALIGNING SPLINT is universally adaptable. It will take half 
pins in various diameters, thru and thru pins, various screws, and wires of all sizes. 


@ Is your reduction splint completely adjustable to the type of 
fracture, or can pins be used only at certain angles and on one plane 
only, in effect fitting the fracture to the splint rather than the splint to 
the fracture? 

With the TRU-ALIGNING SPLINT the transfixions of choice can be 
placed at any angle, in any plane, at any preferred distance, and from opposite 
sides if indicated. 


@ Is your apparatus truly a reduction splint or is it only a fixation 
device to hold the fragments in position after they have been manually 


reduced? 

The TRU-ALIGNING SPLINT is a complete reduction machine which is 
removed after the reduction is made, as then a light duraluminum fixation rod, as 
shown at the left, weighing 2 ozs., will maintain the reduction. 


THE TOWER COMPANY, Inc. 


Manufacturing and Research Specialists in Fracture Equipment 
HOME OFFICE: 1008 Western Avenue, Seattle 4, Wash. — MAin 4443 


New York 18 


? 
SURGICAL DISTRIBUTORS, Inc., Representatives * 120 S. La Salle St. Bldg., Chicago 3, Illinois—11 West 42nd St., = 
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mproved 


AMBULATORY 
FRACTURE 
CONTROL 


This improved Zimmer Reduction-Retention Ap- 
paratus can make the patient ambulatory within 
24 hours after operation. Functions as a reduction 
apparatus and also as an external fixation splint. 
Holds fragments in position more securely than 
plaster, or other splinting. Enhances circulation 
and hastens union. No interference with use of 
X-ray during reduction, or with check-ups at 
later periods. Useful for bone lengthening, or for 
impacting fractures. Ideal for external fixation in 
cases of bone grafting. Later adjustments can be 
made with minimum inconvenience to both sur- 
geon and patient when necessary. 


Lateral and anterior-posterior X-rays of a 
spiral fracture before reduction .. . . 


And the same fracture after reduction with 
a Zimmer Reduction-Retention Apparatus. 


Application of Zimmer Reduction-Retention 
Apparatus toa fracture of the tibia with short- 
ening and displacement. The reduction is ac- 
complished by means of removable handles or 
wrenches, extension being provided for by the 
threaded rod. 


The Zimmer Reduction- Retention Apparatus 
allows free use of joints, permits the patient to 
become ambulatory, and enhances circulation. 


MANUFACTURING CO., WARSAW, IND. 
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Major surgery...severe infection... pregnancy 


All the states and diseases which height- 
en metabolism, limit the diet or inhibit 
absorption of nutrients are known to be 
causes of sub-adequate nutrition. In 
such cases the surgeon or physician is 
well advised to combat the development 


of avitaminosis with 


WHITE’S NEO MULTI-VI 
CAPSULES 


Each small capsule provides substantial 
amounts of eight vitamins— presenting 


all clinically established vitamins in 


amounts safely above adult basic daily 
requirements, yet not wastefully in ex- 
cess of the needs of the average patient 
for whom such multiple vitamin rein- 
forcement is indicated. Herein lies its 


unique and impressive economy. 


Supplied in bottles of 25, 100, 500, 
1000 and 5000 capsules. 


Ethically promoted—not advertised to 
the laity. White Laboratories, Inc., 
Pharmaceutical Manufacturers, New- 
ark 7, N. J. 


Ve PRESCRIPTION vitamins | 
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IN MANY, if not most disease 
states, the therapy of nutri- 
tive failure is important in 
hastening convalescence and 
restoring the patient to a 
state of health. 


The four essentials for therapy in nutritive failure include . . . 


1. DIET: 4,000 calories, 150 gram protein, rich in vitamins and 
minerals. 


2. BASIC THERAPY: Thiamine, riboflavin, niacinamide, ascor- 
bic acid, orally. 


3. ADDITIONAL MEDICATION: Synthetic vitamins as indi- 


cated orally or parenterally. 


4. NATURAL B COMPLEX: Brewers’ Yeast or extract, or rice 


bran extract, and/or liver extract orally or parenterally. 


The Squibb Laboratories provide three This is the basic formula used by 
of the four essentials for such therapy. Drs. N. Jolliffe and T. D. Spies and 
They provide BASIC FORMULA . described by the latter in his paper on 
VITAMIN TABLETS for intensive Nutritional Rehabilitation of 100 
BASIC THERAPY—note their con- American workers for Industry. 


tent: Squibb also proyides the synthetic 
10 mg. Thiamine Hydrochloride — vitamins indicated for additional medi- 
50 mg. Niacinamide cation as well as the natural B Com- 
5 mg. Riboflavin plex factors—the fourth essential ther- 
75 mg. Ascorbic Acid ° apy of nutritive failure. 


Sold to druggists in bulk. . . . Prescribe as few or 
as many tablets as may be needed. ... The cost per 
tablet is surprisingly low. . . . Write for literature. 


= , Squibb Basic Formula Vitamin Tablets 
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| PRODUCTION OF 
PARENTERAL FLUIDS 


? COLLECTION OF 
WHOLE BLOOD 


3 PREPARATION OF 
HUMAN BLOOD PLASMA 


The 
FENWAL SYSTEM 


offers the utmost in safety, maximum con- 
venience, simplicity and marked economy. 


*An approved equipment for hospitals 
participating in the OCD program. 


MACALASTER BICKNELL COMPANY 


243 Broadway Cambridge, Massachusetts 


THE 


SOLUTION DESIRED AT THE INSTANT REQUIRED 
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ERGONOVINE .... 


IN OBSTETRIC EMERGENCIES 


The swift, dependable ection of Exgonovine, id its 
freedom from undesirable side-effects, give it an es- 
tablished position in modern obstetric practice. * The 
routine oral administration of Ergonovine after partu- 
rition and during the puerperium minimizes the risk of 
postpartum hemorrhage and promotes involution of 
the uterus. * In severe hemorrhage, postpartum or 
_. during cesarean section, the intravenous or intramuscu- 
injection of Ergonovine results rapid and pow- 
_ erful response. 


ORAL USE. 
_ Tabloid’ Ergonovine Maleate, 0.2 mgm. igs 1/320 approx. ) 
Bottles of 25, 100 and 500 


FOR INTRAVENOUS OR INTRAMUSCULAR USE 


‘Hypoloid’ Ergonovine Maleate Injection, 0.2 mgm. (gr. 
1/320 approx.) in 1 ec. Boxes of 10 and 100 


FOR INTRAMUSCULAR USE ; 
‘Hypoloid’ Ergonovine Maleate Injection, 0.5 mgm. (gr. 
1/128 approx.) in 1 cc. Boxes of 10 and 100 


‘Tabloid’ and ‘Hypoloid’ Trademarks Registered 


B= BURROUGHS WELLCOME & CO. (‘iic*) 


AZ) 9 & 11 EAST FORTY-FIRST STREET, NEW YORK 17, NEW YORK 
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~.some basic data on 


THYROID 
THERAPY 


and 


THYROID j 
ARMOU R. 


together with a page 
of information about 
SUPRARENALIN 
SOLUTION 
(EPINEPHRINE) 


ARMOUR 


The illustration above 


100-1 GRAIN 
4 appears in the volume: 
THYROID “The Thyroid Gland”. A 
TABLETS copy of this important 
book will be sent you 
BOSE 


on your request to The 


tat om 


Armour Laboratories. 
THE ARMOUR LABORATORIES 
ans 
OHEICE 
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THE PHYSIOLOGICAL ACTIONS 
of the natural hormone of the thyroid gland 
may be classified as: 


e « e e e e a. Action on the metabolism . including 
basal, protein, carbohydrate, fat, water 
and salt metabolism. 


b. Action on growth and differentiation. 


c. Action on the nervous, muscular and 


circulatory systems. 


d. Action on and inter-action with the 
other endocrine glands. 


Hypothyroidism may manifest itself in 


many ways and in varying degrees... 


from a mild dysfunction of the thyroid 


gland, as manifested in myxedema, to 


outright cretinism. 


Adequate thyroid therapy is, of course, 


specific in primary hypothyroidism .. . 


brilliantly successful in myxedema. .. the 


logical therapeutic measure in cretinism. 


MYXEDEMA 


. . . The facies of myxedema have been 


described as “mask-like”. . . for the facial 


features have a rigid, immobile appear- 


ance. Normal expression may be restored in 


most cases by adequate thyroid therapy... 


and the change is like the lifting of a mask. 


if dg 
= 


THYROIDECTOMY 


It is only occasionally that evidence of hypothyroidism 
appears after the thyroid operation. When it does develop, 
the administration of thyroid is the logical next step. . . 
and should be viewed as replacement therapy, with dosage 
determined generally as for a myxedema case. 


Cc RETIN M 


While early diagnosis of cretinism is of 
vital importance, the symptoms are gener- 
ally slow to appear. To supplement basal 
metabolism and blood cholesterol findings 
in the diagnosis, roentgen ray studies of 
epiphyseal development may provide use- 
ful data. If cretinism is recognized ‘in early 
infancy, and if adequate thyroid therapy is 
started and maintained without omission 
throughout life, the chance of full normal 
development of the individual is excellent. 

It is obvious that the effectiveness of 


thyroid medication is dependent upon the 
uniform potency of the thyroid used. And 
the cumulative action of thyroid medica- 
tion makes uniform potency vital to the 
welfare of the patient. 

From the earliest days of thyroid medi- 
cation, the Armour Laboratories has been 
a leader in the preparation and standard- 
ization of medicinal thyroid. 

Today, the name ARMOUR is a symbol 
of quality and dependability in thyroid 


medication. 
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SERUM DISEASE! 


Following a therapeutic injection of a foreign serum the 
patient may develop a rash, joint pains, fever, edema of the 
face and other symptoms—the clinical picture of “Serum 
Disease.” The patient may be truly miserable. For relief, 
SUPRARENALIN (epinephrine) ARMOUR is most valu- 
able. Repeated injections, in properly graded doses, often 
control the symptoms. 

In asthmatic paroxysm, asphyxia, angioneurotic edema, 
and many other conditions, SUPRARENALIN is likewise a 
valuable therapeutic agent. In local and topical anesthesia 


SUPRARENALIN 


Armour 
0 ce. Si2E ¥i 


Cie: 


FOR EXCELLENCE IN WAR PRODUCTION ad 
THE ARMOUR LABORATORIES . CHICAGO, ILL. 


the addition of SUPRARENALIN SOLUTION to the anes- 
thetic prolongs the effect and lessens likelihood of toxic 
absorption. 


The —— of SUPRARENALIN ARMOUR is a 


result of fifty-eight years of experience in the manufacture 
of endocrine preparations. Armour technicians are experi- 
enced in sail ing and selecting animal glands; Armour 
chemists are skilled in preparing endocrine medicinals and, 
most significant of all, they have available the-world’s largest 
supply of fresh raw material from which to choose. 


SOLUTION ARMOUR 
(epinephrine) 


SUPRARENALIN SOLUTION 1:1000 


Supplied in 1 cc. ampoules, 5, 10, and 30 cc. rubber-capped vials and 1 oz, 
bottles. 
SUPRARENALIN CRYSTALS 


Supplied in 1 grain vials. 


SUPRARENALIN INHALANT 1:100 


Supplied in 4 oz. and 1 oz. bottles for oral inhalation. 


SUPRARENALIN SOLUTION 1:10,000 


1 cc. ampoules for hypodermic for subcutaneous or intravenous use, 


SUPRARENALIN-GELATIN MIXTURE 


Supplied in 10 cc. rubber-capped vials for intra-muscular use. 


Literature on the above items sent upon request. 
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Proeaine 


tested for anesthetic efficiency 


Abbott Procaine Hydrochloride Crystals, for spinal anesthesia, not only 
conform to U.S.P. requirements, but also pass a test for anesthetic efficiency. A sample 
of every manufactured lot is tested under actual operating conditions—CLINICALLY 

TESTED—before the lot is released. @ Abbott procaine is subjected to strict 
laboratory supervision and control during every stage of manufacture and must 
pass rigid sterility tests. When you employ Abbott Procaine Hydrochloride Crystals, 
you can be certain that every worthwhile safeguard has been taken to assure 
high purity, low toxicity, and anesthetic dependability. You may obtain Abbott 
Procaine Crystals, for spinal anesthesia, in sterile ampoules of 50 mg., 100 mg., 


120 mg., 150 mg. and 200 mg. ABBott LasporaroriEs, North Chicago, Illinois. 


Abbott Procaine Crystals 


FOR SPINAL ANESTHESIA 
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The local and constitutional 
bacteriostatic treatment 
of burns with... 


ederle 


Sultadiazine 
Le 


ACTERIOSTASIS is essential for healing in 
B extensively burned areas. This may be 
achieved by appropriate surgical and medical 
measures adopted immediately after the in- 
jury is received. The most important bacteri- 
ostatic measure is the use of sulfonamides. 

SULFADIAZINE Lederle may be employed lo- 
cally in the form of “SULFADIAZINE IN ETHAN- 
OLAMINES SOLUTION (PICKRELL) Lederle,” or 
*“‘SULFADIAZINE OINTMENT Lederle.” 

SULFADIAZINE Lederle may be given by 
mouth if drug blood levels remain insufficient 
to inhibit bacterial growth. Caution should be 
observed in the simultaneous use of oral and 
local therapy since excessive drug blood levels 
may result. Maintenance of urinary output 
between 1,000 and 1,500 cc. daily and an al- 
kaline urine are advisable during intensive 
Sulfadiazine therapy. 


PACKAGES 


SULFADIAZINE OINTMENT 5% 
1 ounce tube, 44 and 1 pound jars 


SULFADIAZINE-TANNIC ACID JELLY 
(Sulfadiazine, 5%—Tannic Acid, 10%) 
1 ounce tube, 4% and 1 pound jars 
SULFADIAZINE SURGICAL POWDER STERILE 
5 Gm. in vial 
. SULFADIAZINE OPHTHALMIC OINTMENT 


(Sulfadiazine 5%) 
¥% ounce tube 
SULFADIAZINE IN ETHANOLAMINES SOLUTION 


(Pickrell) 
8 fluid ounces and | pint (16 fluid ounces) 


LEDERLE LABORATORIES | | INC. 


CYANAMID 
COMPANY 
30 ROCKEFELLER PLAZA. NEW YORE 20 NEW YORE 
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In treating those who recklessly “eat on” extra pounds, the physician may 
recommend a low calory diet which fails to achieve vitamin balance and 
thus afflicts the patient with a more serious condition than obesity. While 
chastening these patients on grapefruit and lettuce, the doctor can supple- 
ment their daily diet with one of Upjohn’s small, easy-to-take vitamin prep- 
arations and provide anjindispensable minimum of protective vitamins with- 
out the material addition of calories. Upjohn’s penny-wise vitamins, small 


in size, high in potency, ensure safe reducing diets for the pound-foolish. 


UPJOHN VITAMIN S 


Upjohn 


KALAMAIOO, MICHIGAN 


DO MORE THAN BEFORE = BUY MORE WAR BONDS 


4q 
of 


Recommended 


[O 


Physicians 


who prefer to prescribe oral estrogens derived from natural souices 
and seek an inexpensive tablet preparation. 


ESTINYL 


Closely related to alpha-estradiol itself, ESTINYL, ethinyl estradiol, 
provides the advantages of natural hormone therapy at a cost com- 
parable to that of artificial estrogens. 


In the menopause, one 0.05 mg. tablet daily taken at bedtime is sufhi- 
cient to control symptoms in the majority of patients. When more 
tablets are required, they may be taken during or after meals. 


EsTINYL is available as 0.05 mg. and 0.02 mg. tablets, in bottles of 30, 60, 250 and 1000. 


ER 


SCHERING CORPORATION <i BLOOMFIELD + NEW JERSEY 


THE SAME MONEY BUYS BOTH: WAR BONDS AND VICTORY 


| 
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day 


Lixe the center of a giant spider web, threads of steel lead into 
Central Terminal from the far reaches of the continent. Here, 
cargoes from the markets of the world are unloaded, sorted, and 
assembled for distribution. Somewhat obscure among the many 
consignments are the therapeutic agents destined for the Edward 
Watson Pharmacy on Market Street. 

As the freight terminal serves the great city, so does Pharmacist 


Watson’s prescription department serve as the health center for his 
community. Pharmacist Watson prides himself on the quality and 
completeness of his stock. Through him, medicaments from all of 
the great drug manufacturers find their way to the physician’s 
office, to the hospital, and to the home of the patient. 

Ki Lilly and Company, Indianapolis 6, Indiana, U.S.A. Gilty 


INVEST IN AMERICA «© BUY WAR BONDS 
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Powerful, Prolonged Action 


Equally effective on repeated use, this powerful vasopressor 
consistently checks hypotension—produces a rise in blood 
pressure—and maintains it for adequately long periods. 


During spinal and inhalation anesthesia, particularly with cyclo- 
propane, Neo-Synephrine is of value for maintaining adequate 
blood pressure levels and combating peripheral vascular failure. 


Neo-S nephrine 


MAEVO © of @HYDROKY METHYLAMINO © 3 © HYDROXY © ETHYLBENZENE HYDROCHLORIOE 


Supplied in 1 cc. ampuls; and in rubber-capped vials containing 
5 cc. of sterile 1% solution. Average subcutaneous dose: 0.5 cc. 
Trade Mark Neo-Synephrine Reg. U. S. Pat. Office 


Srederte 
/ ‘Stearn 


Division 


DETROIT 31, MICHIGAN 


NEW YORE KANSAS CITY SAN FRANCISCO WINDSOR, ONTARIO SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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OPEN SESAME 


PROGRESS 


Yn ceseacch on the sulfa deugs we are in- 
vestigating the long list of possible chemical analogues of sulfanil- 
amide ... seeking compounds of greater effectiveness and less toxicity. 
But our studies go far deeper than that ...we are inquiring into the 
interference of various substances with the action of sulfonamide 


drugs, for through a knowledge of the mechanics of these inhibitory 


agents we hope, in turn, to learn more about the action of the sulfas, 


and thus throw new light on this important field of chemotherapy. 


PARKE, DAVIS & COMPANY O&® DETROIT 32, MICHIGAN 
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PROPHYLACTICALLY FOR A CLEARER 
FIELD AND TO REDUCE THE INCIDENCE 
OF POSTOPERATIVE BLEEDING. 


Literature on Request 
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The ideal answer to wound infectio 


_ IS ITS PREVENTION 


1. Is axiomatic that virtually all wounds are contaminated and 


thus susceptible to infection. 

Since the presence of infection retards wound healing, its preven- 
tion is a powerful factor favoring healing. 

Azochloramid® is a valuable and widely used germicide for prophy- 
laxis against wound infections. It is effective against many types of patho- 
genic organisms active for prolonged periods even in the presence of 
organic matter .& virtually harmless to tissue. 

Azochloramid requires a minimum of medical attention and dress- 
ing changes. It is a convenient and economical means of combatting 


infection in most types of contaminated lesions. 
*Trade Mark Reg. U.S. Pat. Off. 


For descriptive literature and sample write to 
Wallace & Tiernan Products, Inc., P. O. Box 178, Newark 1, N. J. 


WALLACE & TIERNAN 


PRODUCTS, INCORPORATED 
Belleville New Jersey 
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Retuforeing 
the Effectiveness of Topical Sulfenamide Therapy 


Sulfa-Ceepryn Cream, the improved sulfonamide cream reinforced 
with a germicidal detergent, is an important contribution to the 
therapy of pyogenic infections and burns, wounds and other 
lesions where infection is threatened. 


SULFA-CEEPRYN 


Brand 
Sulfathiazole, Sulfanilamide and Cetylpyridinium Chloride 


CREAM 


COMBINATION OF SULFONAMIDES — Sulfathiazole 10% and sulf- 
anilamide 10% provide rapid and prolonged bacteriostatic action 
of wider scope. 
REINFORCED WITH CEEPRYN—Cetylpyridinium chloride 1:500 
reinforces the sulfonamides with its powerful germicidal action, 
and its marked detergency aids penetration. 
WATER-SOLUBLE BASE—A special vanishing cream base spreads 
evenly and releases medication readily. 

One-ounce tubes and one-pound jars 


Trademarks ‘‘Ceepryn”’ and ‘‘Sulfa- 
Ceepryn”’ Reg. U. S. Pat. Off 


The Wm. 5. Merrell Company + Cincinnati, U. S. A- 
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Sulfanilamide and its derivatives are rendering vital war- 
time service on all fronts. On fields of battle all over 
the world, as well as on the home front, these com- 
pounds provide the physician with remarkably potent 
weapons with which to combat wound infection and a 
wide variety of infectious diseases. 


THIS GROUP OF COMPOUNDS IS EFFECTIVE AGAINST: 


PNEUMOCOCCI GONOCOCCI 
STAPHYLOCOCCI MENINGOCOCCI 
HEMOLYTIC STREPTOCOCCI FRIEDLANDER’S BACILLI 


ESCHERICHIA COLI 
Lymphogranuloma Venereum 
Certain Urinary Tract Infections 
Trachoma Chancroid 


Literature on Request 


MERCK & CO., Inc. Manufacturing Chemists 


Speed the Victory 
with War Bonds 


RAHWAY, N. J. 
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ATTRIBUTED TO CG. W. PEALE AFTER GILBERT STUART COURTESY. SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA 


William Shifopeen, M. Q 
1736-1808 


First Professor of Anatomy and Surgery in America (1762). With Dr. John Morgan, 
persuaded the Trustees of the College of Philadelphia to organize the medical de- 


partmeat in 1765. Member of the Continental Congress. Chief Physician and 
Director-General of Hospitals of the Continental Army (1777-1781). 


No. 6 in the series, Great American Surgeons. Reproductions suitable for framing sent free on request to: 


ETHICON SUTURE LABORATORIES, DIVISION OF JOHNSON & JOHNSON, NEW BRUNSWICK, N. J. 
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Median Episiotomy and Repair 


(MATSNER) 


1. Vertical line indicates normal extent 
of incision. Arc line indicates elective 
extension, avoiding anal sphincters. 


3. Vaginal mucous membrane 
sutured with interrupted chro- 
mic 00. Levator ani muscles 
approximated with inter- 
rupted chromic 0. 


4. Continuous subcuta- 
neous suture, chromic 
00, beginning at upper 
angle and extending full 
length of incision. 


5. Same suture used for 
subcuticular closure be- 
“inning at base of inci- 
sion andending opposite 
primary introduction. 


2. Incision is made in avascular midline area, 
separating the levator ani muscles. Tip-guard 
scissors used to avoid fetal trauma. 


6. Subcutaneous sub- 
cuticular repair com- 
pleted. Note plastic re- 
sult and absence of irri- 
tating external sutures. 


c 


Mediolateral Episiotomy and Repair 


1. Dotted line indicates usual ex- 
tent and direction of incision which 
avoids possible extension into 
sphincter area. Incision can be 
made on either side. 


2. Vaginal mucous membrane su- 
tured with interrupted chromic 00. 
Deep interrupted chromic 0 sutures 
are used to approximate muscle. 


a Interrupted chromic 00 at mu- 
cocutaneous junction held by 
clamps until subcutaneous sutures 
are completed. 


4. Skin closure completed by in- 
terrupted chromic 00. Note all su- 
ture ends are cut short to mini- 
mize irritation. 


For Reduced Trauma...Less Tissue Reaction... Faster Healing 


Use Ethicon Tru-Chromicized Fine Gauge Catgut Sutures 


e The advantages of fine gauge suturing may be 
achieved with safety by using Ethicon Tru-chro- 
micized, fine gauge catgut sutures. They possess 
a greater strength-diameter ratio than larger 
sizes; their gauge uniformity is 6 times greater 
than U.S. P. requirements; they retain their in- 


tegrity longer than chromicized sutures of larger 
gauges. 

Exceeding U.S. P. tensile strength requirements 
(averaging 20% or more on knot pull), Ethicon 
fine gauge sutures provide a substantial margin 
of safety against breakage. 


ETHICON 
Tu 


Surgical Gut with Lock-Knot Finish 
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Needle bending and breaking minimized 


Atraloc Eyeless Needles facilitate surgical skill and dexterity with safety 


e@ The more highly tempered steel shank in 
Site where Atraloc needle may Atraloc Eyeless Needles gives them greater 
he Sately held, permitting ame: strength and rigidity in use. A full bite can be 
an taken with confidence when an Atraloc Needle 
is used to achieve tissue approximation. This 
greater efficiency eliminates extra manipula- 
tions and saves operating time, without increas- 
ing breaking hazards. 

The shank of the Atraloc Needle is swaged 
to the suture by a special process. This process 
permits a relatively high temper just below the 
Site where needles with softer shank where strength counts most. Atraloc 
steel shank must be held to Needles hold on pulls in excess of U.S.P. tensile 
avoid bending, breaking. In- strength requirements for sutures pulled over 
creases needle manipulation. a surgeon’s knot. 


EYED NEEDLE: The eyed needle does greater ATRALOC NEEDLE: The Atraloc Needle 


injury to tissue because it pulls a looped causes minimal injury. It pulls a single 
suture in its wake. strand, slightly smaller than the needle. 


ORDER FROM YOUR DCALER 


ETHICON SUTURE LABORATORIES 


Division of Goluuenafohmsen New Brunswick, N. J. 


World's Largest Manufacturer of Surgical Catgut 


Suture Laboratories at New Brunswick, N. J.; Chicago, Ill.; Brazil; Argentina; England; Australia 
Copyright 1944, Johnson & Johnson Printed in U.S. A. 


ATRALOG NEEDLES for minimal suture trauma 
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NUMBER TWO 


Editorial 


MEDICAL ETHICS* 


Y medical ethics we mean the rules 
for conduct of the profession. There 
are certain fundamental rules of 

conduct which govern the acts of all men 
in their relation with others. 

The first of these is invariably the golden 
rule, ““Do unto others as you would have 
them do unto you.” Under no circum- 
stances should David Harem’s rule, ‘‘Do 
unto others as they would do unto you, but 
do them first,” be adopted. 

The Prophet Micah admonished us to 
“Do justly, to love mercy, and to walk 
humbly.” By justice we should mean to 
render unto others that which we would 
have rendered unto us. By mercy we should 
include gentleness in our dealings with the 
sick; generous in our devotion to duty; in 
every way consideration should be shown 
the sick or injured patients. Humility 
which we are enjoined to observe should 
guard us against the unhappy failing of 
egotism. 

We should adopt as a motto: Be generous 
with others and critical of ourselves. 

In 1847, at a Convention which resulted 
in the organization of the American 
Medical Association, a code of ethics was 
adopted. This code of ethics with very 
little change was the work of Thomas 
Percival, who first framed the code in 1792, 


for the guidance of the Staff of the Man- 
chester Infirmary (England). Chapter 1 
of the Code states the object: “‘A profession 
has for the prime object the service it can 
render to humanity; reward or financial 
gain should be a subordinate considera- 
tion.” . . . “In choosing this profession 
an individual assumes an obligation to 
conduct himself in accord with its ideals.” 

In discussing the subject of medical 
ethics or rules of conduct, one must re- 
member that “Character is above intel- 
lect” (Emerson). 

Our character is a compound of our 
heredity and our environment. For our 
heredity, we are grateful to our parents— 
especially to our mother—God’s repre- 
sentative on earth, who guided and inspired 
our formative period with the noblest 
precepts and examples, one who dreamed 
of the day when her boy would take his 
place among men in the noblest of all 
professions—that of medicine. 

She taught us gentleness, courtesy, 
respect for age and experience, considera- 
tion for others, a desire to share with others 
unselfishly, loyalty, devotion to duty, 
honesty in all contacts, and modesty. 
Armed with these teachings one comes to 
the age of discretion, with the sweet 
influence of home impressed upon him. 


* Lecture delivered at the Louisiana State University, November 15, 1943. 
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When one enters a professional school the 
medical environment begins to play a part 
in the formation of his character 

How well this factor helps to mold for 
the future the character of the boy will 
depend on the character of the teachers. 
The teacher should be a man whose ideals 
are above reproach, one whose ways are 
not tinged by selfish thought of personal 
aggrandizement; one who is not lead to do 
things which are purely spectacular, but 
whose work is performed with a singleness 
of purpose, intended to lead the younger 
aspirants to do things which are helpful 
to suffering humanity, and not done for the 
purpose of filling the purse or for newspaper 
notoriety. Purity of motives must actuate 
the teacher so that the pupil may have an 
ideal to follow. 

The character of the doctor will manifest 
itself in his relations with his fellow practi- 
tioners. In considering the first of these, 
the relationship of the doctor to his patient 
in the community, the first rule of conduct 
should be the searching question: Am I 
prepared to assume the obligations which 
the opportunities granted me under the 
law to practice surgery require? If we 
acknowledge that the responsibility m- 
volved in any surgical procedure is one 
that places the life of the patient, so far 
as material help is concerned, in the hands 
of the doctor, he thus has within his grasp 
the awful responsibility for human life 
which cannot be recreated by the hand of 
man. It naturally follows then that one 
must continue through the years his 
preparation for his duties by continuous 
study, by contacts with his fellows through 
Medical Societies and by constant applica- 
tion of all available time to current 
literature. 

I would like to repeat what I have said 
many times: The student days of the 
surgeon do not end with the diploma; they 
should conclude with the grave, and then 
the works of the good surgeon serves 
through the memory of his disciples as a 
stimulus so that the past lives in the 
future—an immortality truly to be sought. 
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We would do well to read the story of 
the life and works of Hippocrates, de 
Chauliac, and many other great leaders, 
whose writings have left an immortal 
imprint for us to follow. 

Our approach to patients should combine 
sympathy, courtesy, and gentleness, par- 
ticularly with the underprivileged. If you 
have an extra supply of gentleness and 
sympathy, share them with the poor and 
underprivileged. Remember that the well- 
to-do can select their doctors at will; the 
poor must accept those in positions of 
trust. 

Confidential information which you 
obtain must not be divulged except with 
the patient’s consent. 

In your contacts with patients no 
matter what their status is, be sure to be 
tactful, dignified, and reserved when con- 
ducting a physical examination, particu- 
larly a female patient. Undue bodily 
exposure Is to be deplored and avoided. 

Chapter 11 of the Code. “‘The confi- 
dences concerning individuals, or domestic 
life entrusted by a patient to a physician, 
should be held as a trust and should never 
be revealed except when imperatively 
required by the laws of the State.” 

Secrecy. All records which you obtain 
must be kept as confidential. It is not 
only bad taste but definitely unethical 
to discuss with any one other than the 
patient or his family the ills of your 
patients. It is unfortunate that some of 
our profession make a habit of discussing 
with their friends the infirmities of patients. 
This unfortunate habit causes embarrass- 
ment to the patient and is detrimental to 
the good name of the doctor guilty of such 
practices. 

From time to time you are going to be 
confronted with requests from Insurance 
Companies or from lawyers for information 
about patients. You are acting well within 
your legal and moral rights if you refuse 
to give anyone information, except on 
written consent and with the knowledge 
of your patient. You may be called in court 
to testify. I do not believe that you can 
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be forced to testify with reference to a 
patient’s condition without his consent. 
If you are called to testify in court, testify 
directly, factually, and in language which 
can easily be understood by the court, 
and above all things avoid expressing an 
opinion, unless you are willing to qualify 
as an expert. If you do qualify as an expert, 
be certain that you are thoroughly prepared 
yourself in all phases and for all possible 
types of questioning which the opposing 
attorneys may hurl at you. It is easy for 
you to become the laughing stock in court 
unless you are adequately prepared. 

Chapter 111. Section 1: “‘Requires the 
physician to comport himself as a gentle- 
man and demands that he use every 
honorable means to uphold the dignity 
and honor of his vocation; to exalt its 
standards, and to extend its sphere of 
usefulness. 

‘““A physician should keep himself pure 
in character and conform to a high standard 
of morals, and must be diligent and 
conscientious in his studies.” 

Consultations. Section 11: “In serious 
illness, especially in doubtful or difficult 
conditions, then the physician should 
request consultations.” 

“In every consultation the benefits 
to be derived by the patient is of first 
importance. All physicians interested in 
the case should be frank and candid with 
the patient and his family. There never is 
occasion for insincerity, rivalry or envy 
and these should never be permitted 
between consultants. 

‘“‘When an emergency occurs during the 
absence of the attending physician, a 
consultant may provide for the emergency 
and the subsequent care of the patient, 
until the arrival of the physician in charge, 
but should do no more than this without 
the consent of the physician in charge. 

“When a physician has attended a case 
as a consultant, he should not become the 
attendant of the patient during that illness, 
except with the consent of the physician 
who was in charge at the time of the 
consultation.” 
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Misunderstandings to Be Avoided. ‘The 
physician in his intercourse with a patient 
under the care of another physician, should 
observe the strictest caution and reserve; 
should give no disingeneous hint relative 
to the nature and treatment of the patient’s 
disorder, nor should the course of conduct 
of the physician, directly or indirectly 
tend to diminish the trust reposed in the 
attending physician. 

““A physician should avoid making 
social calls on those who are under the 
professional care of other physicians, with- 
out the knowledge and consent of the 
attendant. 

“When a physician is requested to care 
for a patient during his absence, the patient 
should be returned to the care of the 
attending physician, as soon as possible.” 

No one can consider himself an expert in 
every field and should be ready to admit 
the necessity for a consultation. Do not 
be afraid of consultations with capable, 
competent, honest fellows within the 
profession. 

If the progress of a patient under your 
care is not satisfactory, and there is 
a doubt in your mind, ask for a consultant. 
If there is a doubt in the mind of the family 
and they request a consultation, do not 
hesitate. When a consultation is to be had, 
try to have all the data possible, so that 
it can be given readily to your consultant, 
and be sure that you have left nothing 
undone, because if the consultant should 
ask in the presence of the family or the 
patient for one or two things which you 
have omitted, these very omissions cast 
a doubt on your activities and your worth 
in the minds of your patient and the family. 
All consultations should be for the benefit 
of the patient. Absolute honesty should 
mark the actions of the consultant. Avoid 
seeing patients as a consultant in the 
absence of the doctor in charge. You may 
be misquoted and the very misquoting of 
you may offend unnecessarily and un- 
wittingly your fellow practitioner. 

Referring Patients to Other Doctors. 
“When a patient is referred by one 
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physician to another for consultation or 
for treatment, whether the physician in 
charge accompanies the patient or not, 
It is unethical to give or receive a com- 
mission by whatever term it may be 
called or any guise or pretext whatever.” 

When referring a patient to another 
doctor, the reference should be made to 
one whom you think most competent to 
care for the patient. Referring a patient 
to another doctor should never be done 
with the idea of obtaining any part of the 
other doctor’s fee for services which he 
may render. One of the most pernicious 
of all practices known to the profession, 
that of fee splitting, has developed out 
of mercenary motives on the part of some 
men. 

In the Code of Ethics you will find the 
following: 

“Giving and receiving of commission 
is condemned. It is derogatory to profes- 
sional character for physicians to pay, 
or offer to pay commission to any person 
whatsoever. 

“It is equally derogatory to personal 
character for physicians to solicit or 
receive such commissions. 

“It is detrimental to the public good 
and degrading to the profession, and 
therefore, unprofessional to receive or give 
a commission. 

“It is also unprofessional to divide a 
fee for medical advice for surgical treat- 
ment, unless the patient or his next 
friend is fully informed as to the terms of 
transaction.” 

Fee Splitting. Fee splitting or division 
of fees can be practiced in so many ways 
that it is difficult to do more than briefly 
outline some of the more evident methods. 

I am sure that those who practice this 
underhanded, illegitimate method of deal- 
ing, know many more subterfuges than I 
can possibly outline: 

1. Division of fees with a layman who 
acts as a barker for a doctor: This was 
the custom once in vogue in some of the 
resorts where the water was supposed to 
have certain healing properties. It was not 
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infrequently found that fellow travelers 
accosted people on the train to find out 
where they were going and in a perfectly 
innocent way, would say, “Well if you 
are going to such and such a place, and 
are in need of medical attention. I know 
Dr. So-and-So who is a good man.” In 
this way many patients were directed to a 
particular doctor. It goes without saying 
that those who did the directing were on 
the train purposely and were being paid 
for their services. 

2. Division of fees where the doctor 
obtains the fee for giving testimonials 
as to the efficiency of drugs or resorts. 

3. Where the doctor obtains rebates 
from a surgical supply company for 
advocating trusses, corsets, and other 
mechanical devices which these surgical 
supply houses have for sale. 

4. Where the oculist obtains a rebate 
from the optician who fills his prescriptions. 

5. Division of fees with medical practi- 
tioners for referring patients. Referring 
patients to a surgeon, in return for which 
the surgeon gives the practitioner a fee. 

6. Reciprocal reference of patients even 
though the other man is not well qualified, 
and one of the men realizes that the other 
is not qualified. 

7. Rendering one fee bill when the 
patient does not know how much each 
doctor is to receive. 

It should be accepted as a moral fact 
that one is obligated to let his patient know 
exactly what he is to receive from the 
patient, and what every one else connected 
with the case is to receive. There should 
not be any underhanded dealings by which 
any particular financial transaction con- 
nected with the individual’s illness is 
concealed from the patient or his family. 

When fee splitting first reared its head 
is not known to me. It is unlikely that 
division of fees or any other underhanded 
method of conduct within the profession 
should have existed prior to the days of 
“specialism.” Highly competent methods 
bordering on purely commercial or mer- 
cenary procedures must have been the 
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result of the division of professional 
activities into the narrower group of 
specialists. 

Overcrowding of the profession, mer- 
cenary types of medical colleges and the 
entrance into the profession of individuals 
whose training, both educational and 
familial, was not such as to develop the 
highest attributes of character so necessary 
for the appreciation of the standards set 
by Hippocrates and the long line of ethical 
leaders, who would have died rather than 
have the escutcheon of the profession carry 
a blot upon it, are responsible for this 
pernicious habit. 

Fee splitting is a misdemeanor; it is 
disloyalty; it is treasonable and it is a 
conspiracy to defeat, not only the cause of 
justice, but of human rights. Some types 
may be said to be a misdemeanor. In the 
dictionary we find the definition of mis- 
demeanor, “A fault or transgression, ill 
conduct, a crime of only moderate serious- 
ness.” The definition of disloyalty is 
“false to duty, government or friend.” 
Treasonable is defined as “betrayal of 
faith, falseness to any trust or pledge.” 

Fee splitting is a betrayal of the confi- 
dence imposed on one by the school which 
trained him and which gave him a certifi- 
cate or diploma. It is a betrayal of trust 
and a disloyalty, as well as a treasonable 
act to the medical societies which accepted 
him, after he had received his license to 
practice medicine. It is a betrayal of the 
trust that patients have in a man when 
they place in his hands the life and welfare 
of a member of their family. 

Any secret dealing may well be called a 
dishonest act; if it were not so, then those 
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who enter into the secret pacts for personal 
gain would not make a secret of their pact. 

Fee splitting is a prostitution in every 
way of the profession which should be 
the loftiest of all human _ professions; 
fee splitting is simply graft; fee splitting is 
obtaining money under false pretenses; 
fee splitting is the bartering of the human 
body by soulless beings for gold; it is a 
means utilized by unscrupulous doctors 
to obtain practice; it is an absolute 
prostitution of the medical profession. 

The professional man owes obligations 
to his ancestors, his immediate family, 
the profession which recognizes him, and 
the public which trusts him. The name 
which one bears should be a sacred heritage 
to everyone of us. It is our duty to carry 
unsoiled the banner of our forefathers, thus 
showing the effect of our appreciation of 
training and family loyalty. No man 
wishes to bring disgrace upon parents or 
the children whom it is his privilege to 
guide. 

No man should by any act bring dis- 
grace upon the profession which has given 
him an opportunity to render service. No 
profession has nobler ideals than the 
medical profession. To carry these ideals 
into one’s daily life is our duty. Public 
confidence in a group Is often shaken by the 
acts of a few. Public confidence should not 
be shaken by the acts of any. To be true 
to the medical profession one’s every act 
should be so performed that no reflection 
derogatory to the good name of his profes- 
sion might result. 

Let every one of us remember: “‘A good 
name is better than much gold.” 

IsIpORE COHN, M.D. 
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IBROIDS of the uterus have been 

known under other names since the 

time of Galen. During the drab and 
barren centuries that followed, three not 
unimportant observations became current: 
(1) Many of these tumors remained small, 
were symptomless or of slight symptoms 
and fortunately could well be left alone. 
(2) There were a considerable number of 
large, bleeding, degenerating and com- 
plicated tumors which furnished no small 
morbidity and mortality which it was 
difficult to check, and in which little could 
be done. 

3. That many of these troublesome 
fibroids ceased to grow, receded in size, 
stopped bleeding and became decidedly 
less troublesome with the establishment 
of the fibroid menopause which was five, 
ten or fifteen years delayed. Oftentimes 
these looked for desirable results did not 
take place. 

In 1872, Tait, one of the boldest and 
most prolific thinkers of his day, challenged 
by the hopelessness of observation No. 2 
and stimulated by observation No. 3, 
undertook optional surgical castration to 
take the place of the delayed menopause. 
This was not ideal; it was not adequate. I 
cannot conceive that taking out normal 
ovaries and leaving a five, ten, fifteen or 
twenty pound tumor for the patient to 
struggle with as a foreign body appealed 
to the thoughtful and precise mind of 
Lawson Tait, but it was an opening wedge. 

With repeated openings of the abdomen 
upon such pathological conditions, surgery 


could not but advance in time to the 
removal of the diseased uterus. Hysterec- 
tomy with removal of the tubes and ovaries 
followed. Total hysterectomy and supra- 
vaginal hysterectomy became matters of 
earnest discussion. Vaginal and abdominal 
hysterectomies were compared. Gyneco- 
logic surgery became ovary conscious and 
ovaries were left for internal secretion. 
Myomectomy was performed that all of 
the genital functions might be saved even 
to child bearing. While myomectomy had 
Its advocates, it was thought by some to 
have a greater morbidity and mortality 
than hysterectomy. Mayo presented a 
series of cases followed by twenty-eight 
deliveries in twenty-three cases with five 
more pregnant. He made a strong plea 
backed by these results for the worth- 
whileness of this measure in suitable cases 
during the child bearing period. The value 
of preserving menstruation was reflected 
in the operation of fundectomy or partial 
hysterectomy, permitting this function 
to go undisturbed. Surgery had largely 
displaced medication, waiting for the 
menopause and electricity. In the first 
decade of this century it had fairly well 
met the test. It was removing large com- 
plicated tumors and saving functions when 
possible. 

Between 1905 and 1920 continental 
Europe was visited with a devastating 
epidemic of irradiation castration. Kelly 
in this country at a meeting in Washington 
held high the torch, a capsule of radium, 
that he emphatically and dramatically 
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predicted would lead gynecology to the 
non-surgical treatment of fibroids. Many 
a man attended that meeting well content 
over the fibroid cases he had left at home 
and came away with an itching for 50 to 
100 mg. of radium. Some procured 10, 15 or 
25 mg. Some epigrammatist said fifteen 
cents worth of radium can do a million 
dollars worth of harm. We do not believe 
it. At the price then current the amount 
of radium would have been too small, but 
it shows the trend during those early years. 
Irradiation was supposed by some to have 
a selective action on the tumor, but it was 
found to be through the destruction of the 
ovaries that radium and x-ray influenced 
the fibroid. It was but a repetition of 
menopausal recession and the surgical 
castration of Tait of 1872. 

But we were then a little too ovary 
conscious to accept generally this irradia- 
tion castration. Too much had been hoped 
for these radio-active substances to with- 
draw them, but we now entered a period 
of dividing the dose, hoping that it would 
kill the tumor and save the ovaries. Some 
enthusiasts claimed the ability to deliver 
just the dose that would produce a tem- 
porary sterility and predict just the time 
that ovulation and menstruation would 
return minus the evils of the tumor; but 
sometimes menstruation did not reappear 
and if so, the activity in the tumor re- 
turned. An urge was exhibited by some 
to have them effectual in not only small 
fibroids but in large degenerated and 
complicated fibroids. 

Handley reported in 1913, that intensive 
doses of mesothorium destroyed all pri- 
mordial follicles. Finch and others found 
the Graafian follicles extremely susceptible 
to irradiation. Matthews and others have 
shown that ovaries are more susceptible in 
mature animals than in young. Peck, Mc- 
Greer, Kretzschmar and Brown, Burnam, 
Clark and Norris, and many others voice 
the opinion that there is no predictable 
ovarian conservation, and that if the 
ovaries survive the treatment, the tumor 
continues to grow. I think we have prob- 
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ably all seen young women treated with 
irradiation in which the promised return 
of menstruation never occurred, and in 
which a marked disappointment neurosis 
was present. These facts have led to 
limitations put upon irradiation during 
the menstrual age. Some have put the 
limiting age at thirty-five, some at forty, 
and some at forty-five. We are living in the 
age of recognition of the estrogenic func- 
tion and I see no reason that this should 
be cut short ten years and the patient 
driven to the commercial laboratories if 
her own estrogenic laboratories can pos- 
sibly be preserved. 

The large tumor is reduced in size many 
times, but many times it is not. Burnam 
says 50 per cent of a series of cases were 
satisfactory. Kelly, reporting a series of 
large tumors, says a certain number re- 
duced in size, but that no conclusions could 
be drawn as two years had not elapsed 
since the last treatment. So it seems that 
a patient must wait two years for an 
opinion as to the result of uncertain 
irradiation, when in the same class of cases 
surgery would remove the tumor and its 
complications in 100 per cent of cases. 

A reference to the textbooks of 1915 
to 1925 show a marked degree of confusion, 
an unwillingness to accept irradiation at 
its claimed value, and a reluctance to 
place it at its apparent value. During that 
time indications and limitations were urged 
which formulated would read as follows: 
A woman at the menopause, with a tumor 
which with the uterus makes a three to 
three and one-half months pregnancy size, 
slight to medium bleeding but with no 
other symptoms, degenerations, complica- 
tions, associated conditions, malignancy 
and pregnancy definitely eliminated. This 
was approved by Clark, Graves, Lynch, 
Curtis, Danforth, Crossen, and others with 
slight variation, these referring mostly to 
a slight difference in size of the tumor and 
to age of limitations in which irradiation 
might be permitted. This was unequi- 
vocally supported by the sixty gynecolo- 
gists answering the questionnaire. Some 
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included cases not good surgical risks, 
although W. J. Mayo was inclined to 
minimize this, having seen no cases that 
could not be gotten in condition for 
surgery. 

In a thirty-two year experience in Cook 
County Hospital’s large clinic and a longer 
period in a private clinic I have en- 
countered no such case. In a poor risk 
fibroid case the tumor and its complica- 
tions are the sole cause or a marked 
contributing cause of the disability, and in 
either case its removal once accomplished 
will be a marked factor in improvement. 
There are many patients not in good condi- 
tion for operation when first seen, but there 
are aids to improvement much more 
efficacious than irradiation. I wish to make 
the point which seems very important 
that a patient, loaded with contraindica- 
tions for irradiation, such as a very large 
tumor, complications, degenerations, does 
not have those contraindications removed 
by being a poor risk. Practically every 
patient can be gotten in condition for a 
skillful operation if they have vitality 
to live long enough to reap any benefit 
that irradiation could finally bring them. 
In low vitality patients irradiation has 
its risks. 

To paraphrase a popular expression, 
““Time marches on,” we have reached the 
time in which as never before the preserva- 
tion of the estrogenic function is counted 
very important. Laboratories are busy 
trying to produce a biologic or synthetic 
product that will substitute for the decline 
or loss of function of the patient’s own 
estrogenic laboratories. 

In the ages before Tait, treatment was 
almost nil. Tait’s ovarian castration was 
crude. During the next half century surgery 
was perfecting the treatment and under- 
taking when possible to save function. 
Then irradiation repeated the castration 
evil tenfold. Careful observers have worked 
out a formula of limitation by which we 
need not repeat the evils of the previous 
castration experiences. 

Clark and Norris give us the following 
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list of limitations: (1) Cases in which doubt 
exists as to accuracy of diagnosis; (2) the 
presence of intraperitoneal lesions other 
than the myomas which require surgical 
intervention; (3) rapid growth; (4) asso- 
ciated neoplasms such as fundal carcinoma 
or ovarian tumor; (5) pressure symptoms; 
(6) softening or degeneration of the tumor; 
(7) inflammatory lesions within the pelvis, 
especially the adnexa (other inflamma- 
tions may be more important); (8) when 
the tumor and uterus is larger than a 
four months’ pregnancy (too large); (9) 
submucous tumors, especially peduncu- 
lated; (10) young patients (limit not 
usually under forty-five); (11) marked 
anemia out of proportion to the symp- 
toms and clinical findings; (12) obstruct- 
ing tumors or malformations, and (13) 
radiophobia. 

These are legitimate contraindications 
and if this is true, let me add that irradia- 
tion is contraindicated unless and until an 
adequate diagnosis can say that these 
contraindications do not exist, for a pus 
tube, a pregnancy, an ovarian tumor, an 
extra-uterine pregnancy irradiated without 
a diagnosis is just as bad a procedure as 
irradiation of such a condition with a 
diagnosis. Irradiation is not limited by 
surgery; it is limited by contraindications. 


‘It is not limited by what surgery can or 


cannot do. Its application is of such 
facility that it would easily displace surgery 
if it could do the work; but there are so 
many phases in which it should not be 
undertaken at all. It cannot remove even 
small tumors during the period before 
the menopause without ovarian castration. 
It is conceded for the small tumors at the 
menopause with no complications, not 
because surgery cannot do the work and 
do it well, but because of the greater ease 
to the patient of irradiation, and with all 
indications met it does not do much harm. 

But after the menopause the ovarian 
castration has taken place, and irradiation 
has lost its leverage. In marked bleeding 
after the menopause there is usually a 
degeneration or malignancy causing the 
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bleeding; the one does not respond favor- 
ably to radium and it may do harm, and 
the other, cancer, is not helped by a 
fibroid tumor dose and so the harm of 
delay. In large tumors it fails in a con- 
siderable percentage of cases and if it fails 
in a considerable percentage of cases, as a 
therapeutic measure, it fails in toto; for 
surgery stands ready to remove them all 
and one to two years’ irradiation is there- 
fore contraindicated. 

Then, too, large tumors and _ larger 
tumors have more degenerations, more 
complications, more pressure, more in- 
carceration, more intra-abdominal asso- 
ciated growths in which, with any or all 
of these irradiation is decidedly contra- 
indicated, while the larger the tumor and 
the more the complications the more 
surgery Is indicated. 

The method of treatment in large tumors 
should avoid making a living sarcophagus 
(Clark) for a dying tumor, or a dying 
sarcophagus for a living tumor. 

Any given treatment is determined by 
what another treatment can or cannot do, 
having in mind the best interests of the 
patient. Before the menopause irradiation 
castrates and should not be employed. 
After the menopause the woman is already 
castrated and irradiation is ineffectual. All 
authorities agree that irradiation is uncer- 
tain in its effects upon the large tumors. 
In the degenerations, complications, asso- 
ciated conditions, pressures, incarcerations, 
etc., in which large tumors abound, irradia- 
tion fails flatly and may do much harm and 
is therefore contraindicated. Irradiation 
of large fibroids has one point in common 
with murder; it would be far more success- 
ful if it were not for the difficulty of the 
disposal of the “‘body.”’ 

Into this surgical field comes radiology. 
One radiologist heads his announcement 
“ad” by “X-ray Treatment of Fibroid.” 
“Gauss, a well known gynecologist in 
Freiburg, has practically abandoned sur- 
gery in the treatment of fibroids.” Again, a 
paper read in the Section of Radiology 
entitled, ‘‘Treatment of Fibroids of the 
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Uterus” reports over 1,700 patients treated 
with irradiation, 262 of which were from 
four month pregnancy size up to full term. 
The author cautions about doing anything 
less than castration. He does not heed the 
precautions in regard to irradiation of 
women in the menstrual age or women 
with inflamed adnexa and many other 
complications. The Secretary coming to 
me said, “‘I don’t see why you are opposed 
to these things. Why the treatment of 
fibroids is the biggest thing in radiology 
today.” According to all testimony this 
means that castration of women under the 
menopause Is the biggest thing in radiology 
today because it is through castration that 
radiology does its work. These expressions 
must not go unchallenged. 

The tendency to ignore these indications 
and contraindications led me to undertake 
to find out the present day thought of 
gynecologists and x-ray men. The following 
questionnaire | was sent to sixty gynecolo- 
gists in Chicago, New York, Pittsburgh, 
Milwaukee, Toronto, etc., and to ten 
radiologists. The radiologists did not reply. 
One gynecologist with a radiologic institute 
connection replied. 


1. About what proportion of fibroids do you 
treat surgically? 

. About what proportion do you treat with 
x-ray? 

. What would you consider proper indication 
for x-ray treatment of fibroids of the 
uterus? 


1. Size: of Walnut.............. Yes No 
Yes No 
Yes No 
Yes No 


Yes No 


Baby’s head 
Full term pregnancy. . 
Three times size of full 
term pregnancy 
. Location in the uterus: 
Submucous 
« With pes tabee............. 
. With beginning carcinoma... 
. With pus cavity in fibroid. .. 
. During child-bearing age.... 
. With uterine fibroid polyp. . . 


Yes No 


Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
‘Yes No 


2 
3 
4 
5 
6 
7 
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8. At menopause.............. Yes No 
9. Two to ten years after meno- 
10. With pregnancy............ Yes No 
11. With ovarian tumor........ . Yes No 
12. With marked anemia........ Yes No 


13: With fatty degeneration of 

14. With calcareous degeneration Yes No 
With necrosis. ............. Yes Ne 
16. With incarceration.......... Yes No 


17. With herniation............ Yes No 
18. With pressure symptoms.... Yes No 
19. With prolapse of uterus..... Yes No 
20. With rapid enlargement. ... . Yes No 


Signature 

No names will be used but it seems rather 

important to check on a certain “‘ X-Ray for 

Fibroid” advertisement which is being run, 

which implies that surgery for fibroids is 

obsolete. 

Thanking you for your cooperation in this 

matter, I am 
Very truly yours, 
CHANNING W. BARRETT, M.D. 


I cannot go into a complete analysis, 
but it will be seen that they were given a 
chance to say what they did with fibroids 
in general, what they would do with 
tumors of different size. All but two 
stopped with the orange sized tumor for 
radiation; one would go as high as a grape- 
fruit and one as large as a baby’s head. 
There was a strong consensus of opinion 
that only the intramural fibroid should be 
treated by radiation, but as most fibroids 
are multiple, some may be intramural 
while some may be submucous contra- 
indicating radiation. 

There was a uniformity of opinion that 
radiation should not be used during the 
age of menstrual life. 

Nos. 3 to 20 list some very important 
questions which must be answered in 
almost every large tumor and in some 
small or medium sized ones. 


With pus tubes universally ‘“‘no.” 
With beginning carcinoma, with one excep- 


99 
. 


With pus cavity in fibroid, “no.” 
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During child-bearing age, overwhelmingly 
ton 

With uterine fibroid polyp, “no.” 

At menopause, mostly “‘yes.”’ 

Two to ten years after menopause, most, 
wisely, ‘“‘no’’; one, “‘yes.”’ 

With pregnancy, “no.” 

With marked anemia, mostly “no”; a few, 
“yes,” as temporary measure. 

With ovarian tumor, “no.” 

With fatty degeneration, “‘no. 

With calcareous degeneration, “no. 

With necrosis, “‘no.”’ 

With incarceration, “no.” 

With herniation, “no.” 

With pressure symptoms, “no. 

With prolapse of uterus, “no.” 


With rapid enlargement, “no. 


With a few radiation for fibroids was 
out of the question. Surgical treatment 
averaged close to go per cent; x-ray mostly 
from none to 10 per cent, three going 
higher. Some who used surgery in only 
about 75 per cent of cases, used radiation 
very little or none at all. 

Dr. Heaney very sagely remarked, “The 
trouble is, we think we have ruled out these 
complications by examination and then at 
operation, we find them.” If that is the 
experience of the gynecologist, what are 
the chances for the radiologist? 

Dr. Danforth said, ‘Formerly we used 
to treat cases at the menopause with 
radiation, but in the last few years we 
treat cases of fibroid with displacement, 
prolapse, scarred cervix, degeneration, etc., 
by vaginal hysterectomy and our patients 
are much more comfortable.” With both 
of the above opinions I fully agree. 

These answers grouped reconstruct very 
definitely the contraindications to radium 
and x-ray therapy which have been ac- 
cepted. They combat any idea that surgery 
has become or is becoming obsolete. In 
fact, they show that the specialty which 
has to deal most with fibroids is putting 
less and less weight upon radiation. We 
deprecate the sophistry of x-ray teaching 
which accepts or lays down contraindica- 
tions and then in the presence of a tumor 
argues that a tumor of size and complica- 
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tions and difficult to diagnose can just as 
well take its chance with irradiation; 
because after all surgery does have a 
mortality and if irradiation fails after a 
long course of treatment and waiting, sur- 
gery can then have its inning. We deplore 
those tumor groups which are built around 
irradiation equipment, especially as our 
customs allow them to advertise their 
wares and aspirations. 

At this day the so-called treatment of 
fibroids resolves itself into the treatment 
of fibroids and its associated conditions. 
In small tumors before the menopause the 
associated conditions are functioning pelvic 
organs which irradiation cannot save. 
In large tumors there are in addition to 
size, complications and associated condi- 
tions which irradiation cannot solve and 
may make much worse. Surgery can take 
these on successfully. 

Not a few fibroids have complications 
which even though the tumor disappeared 
as claimed, would remain a_ surgical 
condition and perhaps logically a worse sur- 
gical condition, and many have degenera- 
tions that preclude their disappearance. 

Surgery in hyperfunction or dysfunction 
of estrogenic production gives opportunity 
to combine myomectomy, fundectomy, 
or hysterectomy with removal of the 
least healthy looking ovary, much to the 
benefit oftentimes of excessive hormonal 
production. 

Before the diagnosis, prognosis and 
treatment can be determined, many points 
must be considered: 

1. Is there enlargement in the pelvis? 
2. Is there ascites, fat, a displaced 
organ, or upper abdominal tumor? 

2a. Is the enlargement, in the uterus 
or some condition outside of the uterus, 
or is there both? 


3. Is the possible enlargement a 
pregnancy or a tumor, or might it be 
both? 


4. If a pregnancy and tumor, are there 
disturbing symptoms? 
4a. If there is pregnancy and a tumor, Is 
the tumor a uterine tumor or adnexal? 
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5. Is the patient of child-bearing age or 
at the menopause? 

6. If of child-bearing age, does the 
uterus have child-bearing possibilities, that 
is, can the tumor or tumors be removed 
and the uterus saved? 

7. If the tumors are numerous, is 
fundectomy or/and preservation of men- 
struation feasible? 

8. If the uterus must be removed, are 
the ovaries, or is one ovary or a part of an 
ovary savable, to keep up the important 
estrogenic function? 

g. Are their active infections or com- 
plicating inflammatory masses? 

10. As the tumor grows, are there 
pressure symptoms, are there bladder, 
bowel, kidney, ureteral or appendiceal 
disturbances? 

11. Is the tumor large enough to offer 
disturbances of weight and deformity? 

12. Is there pain in the legs and/or 
swelling due to pressure on the nerves 
and/or blood vessels? 

13. Is there rapid enlargement and in- 
creased bleeding and cachexia, indicat- 
ing degenerations, infections, hemorrhages, 
and circulatory disturbances? 

14. Are there acute symptoms, indi- 
cating strangulation, rotation, or incarcera- 
tion? 

15. Are there evidences of disturbed 
kidney, liver, stomach, bowel, heart and/or 
lung function? 

16. Pancreatic, spleen, thyroid and brain 
disturbances must be looked for in severe 
cases with large degenerated and com- 
plicated conditions. 

17. Is the heart and circulatory system, 
the respiratory tract, the alimentary tract, 
the urinary and genital tract in as good 
working conditions as possible? 

18. If they are not, how long a prepara- 
tion will the patient need and the surgical 
necessity warrant? Is there an immediate 
emergency, such as torsion, internal hemor- 
rhage, bowel obstruction, etc.? 

These may not all go on paper, but the 
careful diagnosis, prognosis and treatment 
must not leave them out. 


~ 


American Journal of Surgery 


154 


The diagnosis must not only say whether _ 


there is or is not a fibroid tumor, but 
whether there is some other condition 
simulating it, what associated conditions 
exist, what complications, what degenera- 
tions and what is the size, relations, and 
bearing the complication or uncomplicated 
tumor may have upon the prognosis and 
treatment. All of these conditions may 
not be diagnosed and surgery is needed 
to make a complete diagnosis and right 
the condition. 

The prognosis must take into considera- 
tion not only the patient’s chances to live, 
but frequently the question of whether 
there is or is not a child in utero that has a 
chance to live and be born, and of the 
nature of the birth. The prognosis should 
also consider the question of the woman’s 
right to her womanhood, her child-bearing 
function, her menstrual function and her 
estrogenic function, or whether in the bid 
for freedom from the tumor and its com- 
plications, these functions can afford to 
be placed in the discard or whether the 
patient may have them saved. 

I venture the following working program 
for fibroids of the uterus, knowing from 
the answers to this questionnaire that most 
gynecologists are in agreement up to 
date: 

1. Most small fibroids at any time 
causing no symptoms may be kept under 
observation. 

2. Small fibroids in the child-bearing 
period that show a tendency to grow even 
though causing no symptoms, may be 
removed by myomectomy to improve the 
patient’s chances of keeping a_ useful 
uterus; especially is this emphasized if 
the fibroid is in the cervix. Such a fibroid 
close to the menopause may still be 
allowed to go untreated. 

3. A small fibroid appearing at the 
cervix or in the uterine wall causing 
hemorrhage should be removed by myo- 
mectomy during the menstrual ages. At 
the menopause it may be irradiated if 
in the uterine wall, but not in the cervical 
canal. 
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4. Large or medium cervical polyps 
causing profuse symptoms, may be re- 
moved by myomectomy, but the uterus 
should not be removed at the same 
time as one is working in the presence 
of infection and risk would be taken 
unnecessarily. 

5. Small submucous fibroids may be 
removed vaginally during the child-bearing 
age. Larger ones by vaginal hysterotomy 
if possible and still larger ones by abdom- 
inal hysterotomy. 

6. Larger subserous, intramural, or intra- 
ligamentous tumors may be removed by 
abdominal myomectomy and the patient 
left child-bearing, without being obliged 
to resort to hysterectomy. But, if a 
hysterectomy is necessary, the ovaries or 
one ovary or a portion of ovary should 
be saved. 

7. Multiple fibroids making saving of 
the uterus impossible may in favorable 
cases be treated by fundectomy during 
menstrual life with preservation of men- 
strual and ovarian function. 

8. Tumors larger than three and one- 
half months’ pregnancy size should be 
removed by hysterectomy at any age, with 
or without degenerations or complications, 
unless in the child-bearing age it is favor- 
able for myomectomy. 

g. Fibroids at or after the menopause, 
that begin to grow or bleed profusely, 
have either a degeneration or beginning 
malignancy and should be removed. 

10. Large tumors are usually degener- 
ated, complicated, adherent or/and causing 
symptoms of pressure and should be 
treated surgically. 

11. Large to very large tumors, with 
possible pus tube complications, pres- 
sure on bladder, rectum, ovaries, ure- 
ters, kidneys, sigmoid, cecum, appendix, 
attached to bowels, omentum, trans- 
verse colon, gallbladder, with inflammatory 
massing of all or many structures, with 
anemia, kidney and heart insufficiency, 
must still be operated upon; but great care 
should be taken to have the patient in the 
best condition possible and in the hands of 
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the best available man, or surgery will be 
no better than radiation and radiation is 
worse than useless, but by following lines 
of cleavage, promptly, and without acci- 
dent or delay, such a case may not be so 
difficult. 

12. Fibroids with extra-uterine preg- 
nancy, or twisted pedicle or bowel obstruc- 
tion, or acute appendix or ovarian cyst 
with twisted pedicle or rupture, must be 
operated upon promptly in spite of an 
apparent desperate condition. 

13. Fibroids with pregnancy should in 
practically all cases allow the pregnancy 
to continue if it will in spite of any apparent 
future impediment to delivery. As the 
uterus enlarges a given fibroid mass may 
draw out of the pelvis, leaving the pelvis 
clear for delivery. 

14. A tumor with a twisted pedicle 
or causing severe annoyance during preg- 
nancy may be removed by myomectomy, 
but this should not be undertaken lightly, 
as it may end up in hysterectomy or/and 
loss of the fetus. 

15. In the case of a tumor occupying 
the pelvis at term, that is not readily 
drawn up at labor or that cannot be pushed 
up, cesarean section should be done before 
the patient is exhausted. A myomectomy 
or hysterectomy may follow. 

It sometimes happens that a fibroid, 
bleeding or otherwise, presents in which the 
fibroid, the adnexa, the bowels, the omen- 
tum, the bladder and the lower abdominal 
wall furnish a large undifferentiated, in- 
fected and infiltrated mass, pelvis engorged 
and under tension, bowels distended and 
inactive, abdomen swollen, and increase 
in temperature and pulse rate are con- 
siderable. Such a patient should not be 
operated upon until all the acute symptoms 
have subsided, except in some condition of 
extreme urgency. Pelvic tension should 
subside, bowel distention should be re- 
lieved, so that pelvic contents can be 
individually recognized. The anemia should 
be combatted by transfusion. An orderly 
system of approach should be used. Several 
layers more or less complete are recognized, 
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adherent, but more or less amenable to 
cleavage. 

1. The abdominal wall should be opened 
rather high in the incision without attack 
upon the viscera. The omentum and 
adhering viscera should be carefully separ- 
ated from above downward. 

2. The omentum is now freed from below 
upward. 

3. The bladder and bowels may now 
form an adherent layer over the tumor and 
uterus. The bladder should be pushed off 
from backward to forward and the small 
intestines, sigmoid and cecum, including 
the appendix, should be worked off from 
before, backward. If these structures are 
looked upon in any way as a part of the 
tumor mass or adnexal mass and worked 
out from backward to the fore, they run 
great risk of being separated from their 
mesenteric attachments. 

4. The fibroid and uterus are now 
uncovered. The adnexa may be worked out 
of the cul-de-sac from backward, upward 
and forward. 

5. The tumor and uterus now stand 
exposed or ready to be lifted out of the 
pelvis and out of the abdomen when it 
is frequently as readily subject to the four 
point clamp of blood vessels as is the less 
complicated case. At times the impacted, 
adherent tubes and ovaries are more readily 
removed after the large tumor and uterus 
have been removed. 


CONCLUSIONS 


1. Fibroids are very common, may be 
very disabling, and the large and disabling 
ones were once small, and the small ones 
should be handled if possible so that they 
never become the large complicated dis- 
abling ones. 

2. Fibroids while having a relation to 
sterility and abortion, still leave the 
patient with possibilities im many cases 
for child-bearing, menstruation and ova- 
rian function and no treatment should 
lightly take these functions away. 

3. The patient’s own estrogenic labora- 
tories should be preserved instead of 
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causing her to fall back upon a commercial 
product. 

4. Castration by surgery or radiation 
should be a matter to weigh seriously even 
as a last unavoidable resort. 

5. Radiation without castration is ad- 
mittedly not feasible. 

6. Conservative surgery is the treat- 
ment of choice in women of the menstrual, 
child-bearing, ovarian function age. 

7. Radiation may be used in small 
tumors at the menopause that present no 
complications and the only symptom is 
slight or moderate bleeding. Many of 
these small fibroid cases have complications 
that would be better served by surgery. 

8. Surgery is the only treatment that 
can diagnose all the conditions, deal with 
all the complications, remove all of the 
tumor and other accompanying tumors, 
pus tubes, extra-uterine pregnancy and 
what not, and leave all that ought to be 
left. 

9g. To leave a degenerating ten or 
twenty pound tumor for the abdomen to 
struggle with is no more rational than 
to leave a lithopedian of the same size, 
and makes of the patient’s abdomen a 
sarcophagus in which the more or less 
dead tumor dwells. All that is or can be 
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claimed is that it may, or may not dis- 
appear, that it may or may not reduce 
in size, that it may or may not grow 
again, that it may or may not degenerate 
into a malignancy. 

10. The gynecologist and the patient 
want more than “‘may or may not”; 
they want a certainty of removal of the 
large tumor with all its degenerating 
complications and pathological processes. 
The treatment of the gynecologist for the 
patient with a large fibroid tumor is 
surgical. 

11. May I suggest that the consideration 
of all of the phases of fibroid tumors 
complicated and uncomplicated is a gyne- 
cologist’s problem as the prostate is a 
urologist’s problem, and not solved by the 
possession of 800,000 kilowats of deep 
x-ray and a pound of radium. 

12. The greatest argument in favor of 
radiation was the pioneer surgery of the 
time of Gauss and his followers. The more 
finished surgery of the present day leaves 
no room for the function-destroying radia- 
tion except with the indications stated. 

13. The claim of ovarian conservation 
with radiation destruction of the tumor 
has not been verified, so that surgery must 
be depended upon. 
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books and recent literature on the 

subject of hydrocele makes it evi- 
dent that the frequency of a_hernial 
association is seldom mentioned. Those 
that do mention this association leave 
the impression that the occurrence is 
infrequent. On the contrary, our experi- 
ence reveals that hydrocele and indirect 
inguinal hernia are frequently concomitant 
and should be considered in any treatment 
given. 

This paper will deal primarily with the 
idiopathic types. A review of the subject 
will not be amiss. 

A hydrocele may be defined as a collec- 
tion of serous fluid about the testicle or 
spermatic cord, in the cavity of the tunica 
vaginalis. Normally, a few drops of fluid 
are present between the visceral and 
- parietal layers of the tunica as a protection 
to the testis. Any amount above this is 
abnormal and considered a hydrocele. 

The testis is a retroperitoneal abdominal 
organ before its descent into the scrotum. 
As it descends on the gubernaculum testis, 
it carries with it the anterior covering of 
the peritoneum, which becomes the visceral 
layer of the tunica vaginalis. As the testis 
passes through the internal ring and the 
inguinal canal, it pushes before it a pouch 
of parietal peritoneum which is called the 
processus funicularis and which becomes 
the parietal layer of the tunica vaginalis. 
The visceral layer of the tunica after 
covering the testis, passes over onto the 
epididymis, which it includes between its 
two leaves and is then reflected onto the 
parietal layer of the tunica. It thus 
happens that the posterior inner border of 
the testis, where it is apposed to the 
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epididymis, has no peritoneal covering. 
Failure of normal closure anywhere along 
this path will cause a hydrocele of which 
there are many varieties. 

Hydroceles may be classified according 
to their anatomical location as follows: 

1. Hydroceles of the Testis: A. Those 
of the tunica vaginalis, where the fluid is 
in a sac directly connected with the tunica 
vaginalis. Of these, there are four forms: 
(1) The ordinary type, distending the 
closed tunica vaginalis. (Fig. 1.) (2) The 
congenital type, where the sac of the tunica 
vaginalis communicates directly with the 
abdominal cavity, due to complete failure 
of the processus funicularis to close. (Fig. 
2.) (3) The infantile type, in which the 
sac of the tunica vaginalis and a portion of 
the processus funicularis are filled with 
fluid, but no connection exists with the 
abdominal cavity, representing a partial 
failure of closure of the processus funicu- 
laris. (Fig. 3.) (4) The inguinal type, a 
hydrocele in relation to an undescended 
testis. 

B. Encysted hydroceles of the testis, 
in which the fluid is in a sac distinct from 
the tunica vaginalis, as in encysted hydro- 
celes of the epididymis when the fluid is 
contained between two layers of visceral 
tunica as it passes from the testis over into 
the epididymis, and encysted hydroceles 
of the testis, where fluid is between the 
tunica albuginea and the visceral layer of 
the tunica. These are rare types. 

2. Hydroceles of the cord may be of the 
diffused type, a serous collection of the 
nature of edema in the cellular tissue of 
the cord, or of the encysted type, fluid in a 
distinct sac originating either from some 
unobliterated portion of the processus 
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funicularis, or from a cyst formed inde- 
pendently of this process, by dilatation of 
persistent tubules of the organ of Giraldes. 
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4. Hydrocele of the sac of a hernia. 
Hydroceles may be considered according 
to their course as acute or chronic, and as 


Fic. 3. 


Fic. 6. 


. Ordinary hydrocele complicated by hernia. 


Fic. 7. 
Fic. 1. Ordinary type hydrocele. 
Fic. 2. Congenital hydrocele. 
Fic. 3. Infantile hydrocele. 
Fic. 4. Hydrocele of cord. 
Fic. 5. Congenital hydrocele and hernia. 
Fic. 6 
Fic. 7. Hydrocele of cord with hernia. 


In women a collection of fluid in an un- 
obliterated processus funicularis is termed 
hydrocele of the canal of Nuck. (Fig. 4.) 

3. Complications of these forms of hydro- 
cele represent any two forms co-existing or 
any form occurring with hernia. (Figs. 
5, 6 and 7.) 


to their origin as symptomatic or idiopathic. 
All the idiopathic are chronic, but not all 
symptomatic are acute. 

Acute hydrocele may be caused by 
inflammation, infection or trauma to the 
testis and epididymis. These may become 
chronic when the fluid fails to be absorbed 
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after several weeks. Idiopathic or chronic 
hydroceles are the frequent result of an 
unknown mild, acute condition which fails 
to respond either because of persistence 
of the cause, or failure of absorption. 
Many men believe that tuberculosis is a 
frequent etiological factor, trauma another. 
There is a large group of those in which 
no cause can be found, and these are the 
types herein reported. 

Symptoms most frequently complained 
of in this series of cases were: a dragging 
sensation, slight pains in the groin on 
exertion, interference with activity and the 
slow or rapid growth of the mass. 

Diagnosis of the condition is by sight, 
palpation, illumination and the exclusion 
of the frequently found conditions as acute 
epididymitis, acute orchitis, hernia, sper- 
matocele, hematocele, tumors of the scro- 
tum, gumma, etc. A new method of x-ray 
study devised by Last in which an opaque 
medium is injected into the sac and films 
taken has been reported in the Journal 
of Urology for September, 1942. 

Treatment can be limited to: (1) Pallia- 
tive or tapping at frequent intervals; 
(2) injection after aspiration of fluid with a 
sclerosing fluid, and (3) surgical. 

Tapping should be limited to children, 
in whom as occasional cure results. Tapping 
is also indicated in cases in which other 
measures are contraindicated. Aspiration 
and injection of sclerosing agents has had 
a wave of popularity in recent times as 
improvement in sclerosing material re- 
moved the objectional reactions such as 
necrosis, pain, allergic reactions and infec- 
tion. These cases should be limited to 
simple uncomplicated hydroceles in which 
no communication with the abdominal 
cavity exists or in which there is an absence 
of infection of the hydrocele, scrotal 
contents, tumors and hernias. The ruling 
out of most of these is a simple matter, but 
it requires marked acumen to rule out the 
limits of the sac or even the presence of a 
hernia. The surgical approach is commonly 
scrotal. Various measures of dealing with 
the sac have been devised after exposure 
following scrotal incision. 
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It is with the treatment of the hydrocele 
in men between the ages of nineteen and 
thirty which we wish to report and show 
its frequent association with hernia. Com- 
monly, these cases are treated surgically 
and very few men are cognizant of the 
frequency of this association and have, 
therefore, used the scrotal incision. 

In a series of twenty cases in which the 
patients were treated surgically, seven were 
found to have a hernia either on physical 
examination or at operation. Prior to this 
report, a surgeon with whom one of us had 
the privilege of working, reported in 
conversations on the subject, this frequent 
finding. He induced us to make a study of 
the frequency of this association and this 
was done with the following results: 

There were four cases of hydrocele of the 
cord, one associated with a hernia and 
undescended testicle, another with a her- 
nia. Of the twenty cases, three were 
congenital hydroceles all associated with 
hernia, and one of these, with an unde- 
scended testis. The rest were of the 
ordinary type, two of which were associated 
with a hernia. All cases found with hernia 
had either gut or omental tissue in the 
sac, whether it was in the congenital 
hydrocele sac, or a separate pouch along- 
side the cord. All hernias without exception 
were of the indirect variety. This made the 
frequency of association 35 per cent. Of 
the twenty cases, only one hernial hydro- 
cele and three uncomplicated hydroceles 
were on the left side. 

Most were diagnosed at operation for 
frequently the hernia could not be dis- 
covered with certainty until then. Those 
communicating directly with the intestinal 
cavity could not be diagnosed on examina- 
tion unless the hernia was fairly large. 

From these findings, it is apparent that 
the frequency in the cases between the 
ages of nineteen and thirty of hernia and 
hydrocele are common, and should surgery 
be contemplated, an approach other than 
scrotal is indicated. 

The usual inguinal approach for hernia 
is used in all the operative cases herein 
cited. Incision is made through skin, fat 
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and fascia. The aponeurosis of the external 
oblique muscle is left intact at this point. 
The cord is isolated below the external 
inguinal ring. An extension of the incision 
to the public spine or slightly beyond is 
very helpful. By pressure on the scrotum 
from below upward, all the scrotal contents 
can be readily invaginated into the wound 
and the sac and cord separated from the 
surrounding tissues with unusual ease. 
The patient is instructed to cough and a 
hernial sac, if present, can frequently be 
seen in the usual median site in those 
cases of the ordinary type. If there is no 
bulge, the hydrocele is opened and followed 
through its entire length. In the congenital 
variety, omentum or gut is found project- 
ing into the hydrocele sac. If either of these 
are discovered, the aponeurosis is incised, 
exposing the entire inguinal canal and the 
usual means taken for the obliteration of a 
hernial sac. If no hernia is found, the 
aponeurosis remains intact. The incision 
and eversion method of Winkelmann is 
used for the hydrocele. The testis is then 
replaced into the scrotal cavity, making 
sure complete hemostatis had been previ- 
ously obtained. If a hernial repair has also 
been performed, the cord can now be 
treated by whichever method of hernior- 
rhaphy desired by the surgeon. The wound 
is closed without drainage. 

The after-care is very simple, in that it 
is not necessary to change dressing for 
five or six days, after which time all 
skin sutures are removed. Postoperative 
swelling of the scrotum is controlled by the 
use of ice-caps to the scrotum for the first 
twenty-four hours. A bellevue bridge or 
suspensory is used for the first four days 
or longer. Only one case was complicated 
by infection and this was a superficial 
wound infection in which the skin and 
subcutaneous tissues became very firm, 
similar to the character described in a 
strumous thyroiditis. No cause for this 
condition could be found, and after a 
prolonged convalescence the patient was 
discharged cured. 
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The question arises as to how many 
similar cases with hydrocele repair per- 
formed by the scrotal route were followed 
by an inguinal hernia! repair at a later 
date. Attempts to obtain this information 
from the record office of the Newark City 
Hospital were unsatisfactory, for the his- 
tories were too inconclusive to arrive at any 
definite opinion on this point. Again, the 
question arises. Couldn’t the pull of the 
hydrocele or swelling at the inguinal rings 
make what would be called a potential 
hernia? By removing the weight and 
swelling, the musculature about the ring 
causes spontaneous obliteration of the 
hernia. This question also cannot be 
answered until further work with this 
in mind can be performed and results 
followed. 

CONCLUSIONS 


1. The frequency of hydrocele and 
hernial association in men between the 
ages of nineteen and thirty if approxi- 
mately 35 per cent. 

2. Hydroceles associated with hernia are 
more often located on the right side. 

3. When resorting to treatment, con- 
sideration of the frequent association of 
hernia and hydrocele must be given. 

4. The inguinal approach is indicated 
for the repair of hydrocele with the possi- 
bility of an associated hernia. 
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ABDOMINAL PREGNANCY 
SURVEY OF THE LITERATURE AND REPORT OF AN UNUSUAL CASE 
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sulting Surgeon, St. Joseph’s Hospital and Tewks- 
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LOWELL, MASSACHUSETTS 


LTHOUGH abdominal pregnancy is 
a relatively rare obstetrical condi- 
tion, it presents many problems of 
interest. No general survey of the literature 
on this subject has appeared since that of 
Cornell and Lash in 1933. In this paper 
we propose to add twenty-two more well 
reported cases from the literature to the 
analysis of Cornell and Lash, bringing 
the total number up to 2548, and to report 
a case of the rarest type of abdominal 
pregnancy—a full term, surviving infant 
without congenital anomalies or deformi- 
ties and a surviving mother. 

There are, in our opinion, five topics of 
interest in abdominal pregnancy: (1) Inci- 
dence, with regard to age, character of 
previous pregnancies, and time of diagno- 
sis; (2) etiology; consideration of this 
leads into the fundamental problems of 
locus of fertilization of the ovum and 
mechanism of implantation; (3) methods 
of diagnosis; (4) optimal time of operative 
intervention, and (5) disposition of the 
placenta. 


INCIDENCE 


The incidence of abdominal pregnancy 
is higher above the thirtieth year and yet 


TABLE | 
AGE GROUPS 

Years Cases Years Cases 
15-19 7 |35-30 60 
20-24 27 40 plus 18 
25-29 55 55 (lithopedion) I 
30-34 54 64 (lithopedion) I 

Not recorded 35 


AND 
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it is most frequent in the first and second 
pregnancies. (Tables 1 and 1.) 


TABLE I 
NO. OF PREGNANCIES 
No. of No. of 
Pregnancies Cases Pregnancies Cases 

I 64 8 I 
2 68 9 6 
3 32 10 oO 
4 23 II 
5 9 12 I 
6 9 Not recorded 36 
7 9 


These facts lend further support to the 
belief that the idea] childbearing period 
is before thirty years. The generally ac- 
cepted observation of a high incidence of 
congenital abnormalities in fetuses of 
abdominal gestation is a corrollary of the 
late appearance of this type of pregnancy 
in the childbearing period, although it is 
admittedly difficult to distinguish whether 
abnormalities are due to early defects in 
the ovum or to later pressure changes 
induced by the obviously abnormal gesta- 
tion environment. 

The data on previous pregnancies indi- 
cate that there is no way of predicting 
the likelihood of the occurrence of a 


TABLE III 
CHARACTER OF PREVIOUS PREGNANCIES 


Previous Pregnancies Cases 
Term, abortion and ectopic.......... I 
2 
Abortion and ectopic............... I 
Not reported as to type............. 77 
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subsequent abdominal pregnancy. (Table 
III.) 

The data on race incidence are of no 
value because there would naturally be a 
higher incidence of reports on individuals 
of the white race. 

About 80 per cent of patients reported 
had amenorrhea for six months or longer 
before the diagnosis was made. This 
probably indicates either: (1) the signs 
and symptoms of abdominal pregnancy 
are not insistent enough in the mind of 
the patient to cause her to seek medical 
advice before the latter months of preg- 
nancy, or (2) the usual means of examina- 
tion of a pregnant woman do not reveal 
this anomaly very readily before the last 
trimester. 

It is of interest to state here that one 
patient with amenorrhea for twenty-eight 
months was operated upon in the four- 
teenth month for removal of the fetus and 
drainage was established without removal 
of the placenta. Menstruation and Jactation 
did not begin until after a second operation 
for removal of placental remnants fourteen 
months later. Investigations on the dura- 
tion of excretion of gonadotropic substance 
after delivery of near-term abdominal 
pregnancies with retained placenta have 
shown that anterior pituitary like sub- 
stance may be expected to continue in 
good concentration in the urine for months 
following delivery. This observation cor- 
relates with the generally observed absence 
of engorgement of the mother’s breasts 
and of lactation in such cases, supporting 
the generally accepted notion that the 
stimulus for lactation is a rapid drop in 
the blood level of placental hormones and 
the establishment of a new point of equilib- 
rium in endocrine balance. 


ETIOLOGY 


From the available data it is difficult 
to decide that controversial question of 
the etiology of abdominal pregnancy and 
the actual occurrence of primary implanta- 
tion of the fertilized ovum outside the 
genital tract. There are those who believe 
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that “abdominal” implantation is always 
a “transplant” from an ovarian or tubal 
position of primary implantation. There is 
certainly much evidence for frequent tubal 
ruptures and an abnormally high incidence 
of mild bleeding, especially during the 
early months of pregnancy. (Table tv.) 


TABLE Iv 
HISTORY OF BLEEDING 
Type | Early Late 

| 15 

| 


The frequent observation that there is a 
generalized peritoneal reaction simulating 
a decidual reaction of the endometrium in 
ectopic pregnancies and recognition of 
the common occurrence of endometriosis 
certainly allow the possibility of so-called 
“primary abdominal pregnancy” but the 
number of such proved cases is very low. 
These questions of etiology cannot be 
settled with the present data and they 
richly deserve further study. Nevertheless, 
convenience of classification demands that 
the terms “abdominal pregnancy” and 
“primary abdominal pregnancy” have 
clear definitions. Survey of the literature 
leads us to suggest, for each, purely 
anatomical definitions. 

“Abdominal pregnancy” describes any 
gestation which is not predominantly 
intra-uterine or intratubal in anatomical 
position, when discovered. Ovarian preg- 
nancy should be a subdivision of abdominal 
pregnancy, because in well progressed 
gestations it is impossible to tell whether 
the pregnancy and implantation began in 
the ovary or involved the ovary at a later 
time. 

“Primary abdominal pregnancy” de- 
scribes any abdominal pregnancy in which 
evidences of origin from a primary intra- 
uterine or intratubal position are absent, 
and wherever the ovary is not definitely 
involved in the placental site. Concerning 
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the possible etiological relationship of 
salpingitis to abdominal pregnancy, there 
are not enough statistical data to warrant 
any conclusions. 


DIAGNOSIS 


The diagnosis of abdominal pregnancy 
can be made on the basis of the following: 
(1) General history of impregnation, signs, 
symptoms and laboratory tests indicating 
pregnancy; (2) early signs and symptoms 
of tubal or other rupture phenomena with 
pain and bleeding; and later on in preg- 
nancy, (3) failure of uterus to enlarge with 
enlarging abdominal mass which may be 
distinguished as separate from the uterus; 


TABLE v 
PREOPERATIVE DIAGNOSES IN 181 ABDOMINAL 
PREGNANCIES 


No. of 
Diagnosis Cases 

Abdominal pregnancy............. sa 83 
Pregnancy and fibroid tumor................. 16 
Pregnancy and ovarian cyst.................. 15 
Pregnancy and acute appendicitis............. 5 
Pregnancy and intestinal obstruction.......... 4 
Pregnancy and pelvic infection............... 
Pregnancy and premature separation of the 

Pregnancy with transverse presentation........ 2 
Pregnancy and toxemia with contracted pelvis.. 1 
Pregnancy and gallbladder disease............ I 
Pregnancy and peritonitis.................... I 
Pregnancy and cervical obstruction............ 2 
Pregnancy and procidentia................... 2 
Pelvic tumor and peritonitis.................. 


I 
I 


(4) at abdominal examination, patient is 
usually sensitive to palpation; fetus readily 
felt, close to surface; fetal heart may sound 
unusually loud; no uterine contractions 
can be elicited; (5) at vaginal examination, 
the cervix is usually high and in abnormal 
position or pushed unusually low in the 
vagina; corpus felt sometimes as body 
separate from gestation sac, as previously 
mentioned; (6) transverse position of 
fetus is unusually common; (7) lipiodol 
visualization of uterine cavity may be used 
to confirm the diagnosis; (8) routine x-ray 
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examination may give rise to suspicion of 
abdominal pregnancy by extension or 
strange position of fetal extremities; (9) 
true labor fails to take place at term; and 
(10) the use of pituitrin in differentia- 
tion from full-term intrauterine preg- 
nancy is used by some but is, we believe, 
contraindicated. 

The essential information concerning 
differential diagnosis may be obtained from 
examination of Table v. 

Abdominal pregnancy is seldom com- 
plicated by other diseases or tumors, 
including the toxemias of pregnancy. 


OPTIMAL TIME OF OPERATIVE 
INTERVENTION 


Fetal mortality was very much higher 
in the eight to nine-month period of 
pregnancy than in the six to seven-month 
period, although infant mortality was’ 
naturally higher in the six to seven-month 
period. It is, therefore, concluded that a 
woman should not be encouraged to go 
to full term to secure a surviving baby 
from an abdominal pregnancy. There are 
not enough data to determine whether or 
not an abdominal pregnancy should in the 
interests of the mother be terminated 
before the beginning of the ninth month, 
but it is certainly evident from a survey 
of the literature that in general there is no 
specific contraindication to allow the preg- 
nancy to continue at least until the eighth 
month. The operative risk for the mother, 
especially in the presence of hypertension, 
albuminuria or heart disease, is probably 
greater during and after the eighth month 
than it is before. 

Fetal deformities were very frequent 
and sometimes multiple but were mostly 
attributable to abnormal position and 
pressure defects and were in a large 
majority correctable by orthopedic treat- 
ment. One fetus had no mouth, anus, or 
eyes. One had “pyloric obstruction.” 
Only twelve living infants were recorded 
as free from deformity. 

According to most authorities of experi- 
ence, the best time to operate is the thirty- 
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sixth week and this period may be awaited 
in the absence of complications if the 
patient is under constant observation; 
after the thirty-sixth week, operation is 
indicated as soon as the diagnosis is made, 
because rupture of the sac, separation 
of the placenta with hemorrhage, infection 
and death of the fetus all occur with 
markedly increasing frequency after this 
time. 

Although some obstetricians have tried 
to deliver by rectal or vaginal route 
(through the cul-de-sac), laparotomy seems 


to be by far the best route at any time in 


the pregnancy. 
DISPOSITION OF THE PLACENTA 

There are so many variables of impor- 
tance in the question as to how the placenta 
should be treated that each case, it seems, 
must be judged on its own merits, but with 
certain important facts in mind: 

1. Avoidance of blood loss is one of the 
fundamental precepts of good surgery. 
Table v1 shows that shock due to hemor- 
rhage at operation is the principal cause 
of death of the mother. This was in most 
cases probably due to attempt at removal 

TABLE VI 


MATERNAL MORTALITY IN FORTY-SIX (17.8 PER CENT) 
OF 258 ABDOMINAL PREGNANCIES 


Cause Cases | Cause | Cases 
Shock due to hemor- | | Uncontrollable | 
rhage at operation 24 uterine hemor- | 
Shock (not due to I 
hemorrhage alone) I 
Shock without de- | Pyelonephritis....; 1 
1 | Unknown........ 3 
Peritonitis........ 8 


Intestinal obstruc- 


of a firmly attached placenta which had 
not undergone the normal degenerative 
changes which occur with normal parturi- 
tion and which is more characteristic 
pathologically of placenta accreta than of 
the normally implanted placenta in uterine 
endometrium. 

2. The whole or parts of the placenta 
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may be left in the abdominal cavity 
preferably without drainage or marsupiali- 
zation with very little probability of 
infection or hemorrhage, but constant 
observation of the patient for a more or 
less prolonged period is advisable to treat 
these emergencies should they arise. The 
mortality following different managements 
of the placenta is given in Table vu. 
TABLE VII 


MATERNAL MORTALITY FOLLOWING DIFFERENT 
MANAGEMENTS OF THE PLACENTA 


| 
Cases | No. of Deaths 


Procedure 
-|_— 
Placenta removed entirely..... | 162 | 17 
Placenta removed partially....) 11 | 2 
Placenta left entirely......... 48 10 
37 


3. Forceful attempts at removing the 
placenta are said to result frequently in 
uncontrollable hemorrhage. It is obvious, 
however, that the maternal death rate was 
lowest in those cases in which the placenta 
could be removed in toto and in which 
drainage or marsupialization was not 
employed (Mason, 1940). Removal of the 
placenta at the time of delivery is definitely 
contraindicated in most cases when it is 
implanted on a vital organ, such as small 
intestines, stomach, liver or spleen. The 
problem of determining the best policy 
in cases in which it can be definitely 
established that the fetus is dead at the 
time of diagnosis is difficult to decide on the 
meager statistical evidence. But, inasmuch 
as an inactive placenta can be readily 
separated without hemorrhage, it may be 
advisable in the absence of complications 
and especially in early cases to wait a few 
weeks before laparotomy. 


CASE REPORT* 


The patient, K. B., aged thirty-six, born in 
Greece, was admitted to the Lowell General 
Hospital with a diagnosis of abnormal preg- 
nancy, on November 26, 1921. 


* Case of Dr. Thomas Forsley referred to Dr. Archi- 
bald R. Gardner. 
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Her father and mother were both dead of 
causes undetermined. There was no history of 
tuberculosis, diabetes, cancer, or insanity in 
the family. The patient also denied the presence 
of venereal disease in the family. She had al- 
ways been well except for occasional coryza, 
“influenza” one and one-half years before 
admission, “‘rheumatism” the winter before 
admission; there was no history of hemoptysis, 
hematemesis, nausea, vomiting or anorexia. 
She had had some chronic constipation, but 
without other signs or symptoms of gastro- 
intestinal disease. Catamenia had begun at 
the age of twelve years and periods were 
regular with normal flow and without pain. 
She had had four previous normal pregnancies 
by a previous marriage; the first child, a boy, 
died in Greece. Living children were a boy, 
twenty-one; girl, eighteen; boy, sixteen. She 
had been married to her present husband four 
years and had not had any pregnancies until 
the present one. The patient denied venereal 
infection. 

She was first seen in July, at which time she 
complained of pains in the right inguinal region 
and back; she felt unusually tired and sick, 
with nausea, but without vomiting. She had 
mild constipation. The last menses occurred 
four months previously. She had passed a clot 
two months after the last menses and had had 
some leucorrheal discharge. The patient did 
not return again for examination until Novem- 
ber 22nd, five days before operation; at this 
time she complained of pain throughout her 
abdomen, intermittent in character. She felt 
sick, fatigued and weak without nausea or 
vomiting. Her appetite was only fair and she 
complained of constipation. 

Her general appearance was that of fatigue. 
Significant findings were limited to the abdo- 
men, which was enlarged consistent with a 
full-term pregnancy. The fetus was in a trans- 
verse position, readily palpable, but the fetal 
heart sounds could not be heard. Vaginal 
examination revealed an undilated cervix 
which was not taken up, and it was not possible 
to palpate the fetus. There was no definite 
evidence of gonorrhea. 

Operation was performed November 27th 
with the patient in the supine position. A 
median abdominal incision was made and 
laparotomy revealed membranes presenting 
and ruptured. Amniotic fluid and baby’s 
buttocks presented into the incision; the cord 
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also presented. The infant was delivered and 
promptly cried vigorously. The uterus was 
palpated; it was normal in position and about 
the size of a closed hand. The placenta was 
attached to omentum, mesentery, right tube, 
right ovary (difficult to identify), and other 
structures in lower abomen, except small in- 
testines. The placenta was freed with ease and 
little bleeding from its sites of implantation, 
and thickened membranes were peeled off the 
opposing structures. The left tube and ovary 


_were normal. The right tube was tied off. The 


omentum was brought down, separating the 
viscera from the incision site. Layer closure 
was carried out with catgut for peritoneum, 
chromic catgut for fasciae, interrupted stay 
sutures, and interrupted dermal stitches. The 
time for operation was thirty minutes. The 
mother’s condition was good; she took gas- 
oxygen-ether anesthesia well, with slightly 
elevated pulse of good quality. 

Laboratory data revealed that urinalysis 
was negative (four examinations) except for a 
slight trace of albumin on the day of operation. 
Red counts and white counts were within 
normal limits. 

Postoperatively the patient was comfortable 
on December 3rd without fever. She experi- 
enced some pains from hemorrhoids. An erosion 
on the left breast was healing. The wound was 
cleaned and dressed and the baby nursed and 
was in good condition. On December 6th, the 
patient was comfortable and her condition 
good. The superficial dermal stitches were 
removed and the wound was clean. On Decem- 
ber gth the silk worm stitches were taken out 
and the patient’s condition was good. 

The infant at birth weighed 4 pounds, 15 
ounces. It was male without anomalies or 
deformities. At discharge (December 12th) it 
weighed 4 pounds and was in rather poor con- 
dition. On December gth a pustule on the back 
at the point of injection of glucose solution 
broke spontaneously; it was dressed with bor- 
acic solution. Culture showed staphylococcus. 

The infant gained weight and was normal 
and robust until death of an acute pneumonia 
at the age of four and one-half months. The 
mother died two years subsequently of metas- 
tasizing carcinoma of the breast. 


SUMMARY 


Abdominal pregnancy has been reviewed 
on the basis of an analysis of 236 cases by 


be 
a 


Cornell and Lash and twenty-two more 
cases from the literature from the points 
of view of its incidence, etiology, methods 
of diagnosis, optimal time of operative 
intervention, and disposition of the pla- 
centa; and an unusual case, hitherto unre- 
ported, has been presented. 
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Correction: Lt. Col. Harry M. Kirschbaum wishes to call attention to 
an oversight of his which occurred in his article, ““Some Uses for Heavy 
Anesthetic Oils,” published in our July 1944 issue. On page 93, in the para- 
graph beginning. “In some of the back injuries . . .”” the sentence reading 
“This method could also be used in anesthesia during labor instead of the 
continuous spinal administration of novocaine”’ should have stated “‘con- 
tinuous caudal administration of novocaine”’ (and not spinal). 
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MESENTERIC VASCULAR OCCLUSION* 
A PRESENTATION OF FIFTEEN CASES 


BERNARD J. FICARRA, M.D. T 
Resident Surgeon, Kings County Hospital 
BROOKLYN, NEW YORK 


INCE 1895, when Eliot reported the 
S first successful resection of the small 

intestine for mesenteric thrombosis, 
each year witnesses several reports of cases 
on this subject. The reason may be that 
this entity is infrequently encountered by 
the average surgeon, or else the patholog- 
ical process revealed at operation is so 
dramatic that it leaves an everlasting 
impression on the surgeon’s mind. Espe- 
cially is this true where resection produces 
an operative cure. 

This disease is quite unusual because of 
its comparatively low incidence. A study 
of the literature on mesenteric occlusion 
reveals that the number of cases cannot be 
tabulated exactly. Many authors have 
attempted to calculate the number of 
cases in the past. A review of the literature 


presents the following figures: (Table 1). 
CHART I 
|No. of 
aisle bre | Cases| No of New | Reported 
uthor | Year | Re- | Yee Successful 
ported | Resections 
| 
| } 
Tiedemann......| 1843 | I 
Virchow........ 1847 | | I 
Virchow........ 1854 4 
1895 | I I 
Tyson 1901-02 I 
eee 1901 | 1 (5 yr. old 
girl) 
Jackson, Porter | 
and 1904 | 214 
Trotter. . 1913 | 359 | 7 
Klein.. 1921 | | 24 (Review of 
| literature) 
Cokkinis........| 1926] ... 76 
Whittaker and 
Pemberton....| 1938 | ... 60 
Giamarino and 
1942 | I 
Laufman and| 1942 | . | 44 (6 were por- 4 
Scheinberg. | | | tal ocelusion)| 


Trotter’s survey has been taken as a 
basis for our own addition. To date it 
appears that about 554 cases have been 
reported of which thirty-two patients were 
resected successfully. 

In our own experience at Kings County 
Hospital, Brooklyn, we encountered five 
cases during our surgical service. Further 
investigation revealed ten cases, diagnosed 
at necropsy or at operation, to have been 
recorded at Kings County Hospital from 
January, 1935, to December, 1943. To the 
number of cases previously reported we 
wish to add fifteen new cases. Of this 
number three operative survials are re- 
corded. This will bring the total number 
of cases following successful resection to 
thirty-five. 

In our study of fifteen cases, ten of these 
will be presented in composite form. The 
remaining five, which came under our 
personal observation, will be presented in 


detail. (Table 11.) 


CASE REPORTS 


Case 1. This is the story of a seventy-five 
year old white housewife who entered Kings 
County Hospital on October 6, 1942, and died 
on October 8, 1942. 

At the time of her admission, her son gave 
us the history of her present illness. For the 
past two and a half days the patient had no 
bowel movement. She had had cramp-like 
abdominal pains associated with occasional 
bouts of vomiting for the same period of time. 
Cathartics and enemas produced no relief. 
During the past twenty-four hours vomiting 
had become more frequent and abdominal dis- 
tention had been noted. Vomitus had never 
been feculent. 

The past history is one of heart disease for 
many years which had responded to digitalis 
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under the observation of her family physician. 
She had had an inguinal hernia for many 
years which had been treated by means of a 
truss. 

Physical examination on admission demon- 
strated an elderly, white, emaciated female 
with a florid face. She was in acute abdominal 
distress. Her temperature was 99°F., pulse 110 
very irregular, respirations 24, and the blood 
pressure was 160/90. 

The significant physical findings were: irregu- 
larity of pupils due to an iridectomy, dehydra- 
tion of the tongue and pharyngeal congested. 
Cardiac examination showed a displaced PMI 
downward and to the left. Auricular fibrillation 
was present. Many moist rales were heard scat- 
tered throughout both lung fields posteriorly. 

Abdominal findings were moderate distention 
with slight generalized tenderness, no peristalsis 
was audible, and no rigidity and no rebound 
tenderness elicited. A mass measuring 4 cm. 
by 2 cm. was palpated in the right inguinal 
region. This mass was moderately tender and 
not reducible; no impulse was felt on coughing. 
Rectal examination demonstrated external 
hemorrhoids; no blood was found on the 
examining finger. There was one plus pitting 
edema of both lower extremities. 

The admitting diagnosis was _ intestinal 
obstruction due to an incarcerated inguinal 
hernia. Arteriosclerotic and hypertensive car- 
diovascular disease with auricular fibrillation 
and an enlarged heart, class 118, was an addi- 
tional diagnosis. 

Laboratory data were as follows: Urinalysis: 
albumin 2 plus; red and white blood cells, 2 
(high power field); red blood count, 3,900,000; 
hemoglobin 75 per cent; white blood count, 
10,400 with 82 per cent polymorphonucleus; 
blood sugar, 123 mg. per cent; Wassermann test 
negative. 

The electrocardiogram showed auricular 
fibrillation and myocardial damage. 

X-ray studies showed evidence of partial 
obstruction to the lower end of the descending 
colon. The sigmoid was redundant upon itself 
and obscured detail; however, there may have 
been a contricting lesion in the lower end of the 
descending colon. A barium enema was advised 
and taken. It did not reveal any obstructing 
lesion of the colon or rectosigmoid. 

The patient died thirty-six hours after admis- 
sion. During this time she was given the con- 
servative treatment for intestinal obstruction. 
Autopsy studies established the diagnosis to be: 


Ficarra—Mesenteric Thrombosis 


NovEMBER, 1044 


(1) Thrombosis of the superior mesenteric 
artery due to arteriosclerosis producing gan- 
grene of the small intestine, cecum and part 
of the ascending colon. The superior mesenteric 
artery was traced throughout its course. About 
two inches distal to the aorta, at the base of the 
mesentery of the small intestine, a large 
thrombus was encountered. This thrombus 
measured 3 inches in length and completely 
occluded the artery. (2) Other anatomical 
findings were compatible with:congestive heart 
failure on a combined - hypertensive and 
arteriosclerotic heart disease basis. 

Caseu. M.F.a thirty-nine year old colored 
male entered the hospital on February 2, 1943, 
and was discharged on April 9, 1943. 

He entered the hospital for a complaint not 
associated with his eventual difficulty. At the 
time of admission he complained of a swelling 
on the right buttock of seven days’ duration. 
Seven days before admission he fell on a curb- 
stone striking his buttock. Since then he had 
had progressive swelling in that region associ- 
ated with pain. In 1937, he was struck in the 
same region with a baseball bat. Subsequently, 
a swelling occurred which was aspirated and 
blood withdrawn. It again became swollen, 
requiring wide incision and drainage. 

He entered Kings County Hospital in July, 
1942, for painful swelling and inflammation of 
the left groin. This was an inguinal abscess 
which was treated successfully. He is a known 
luetic under active treatment. He had a 
Neisserian infection in 1939. 

On admission his pulse was 86, respirations 
20, temperature 99.2°F., blood pressure 120/75. 

The only findings of interest at this time 
were many soft cystic nodules over the entire 
body surface. They varied in size from 1 cm. to 
5 cm. in diameter. They were more numerous 
on the chest, scalp and back. 

Heart examination revealed no thrills, A» 
was greater than 

Systolic mitral and aortic murmurs were 
heard. The mass on the buttock was diagnosed 
as a cystic hematoma, the multiple masses 
were thought to be lipomas. 

The hematoma was incised and drained, 
800 cc. of dark sanguineous fluid being removed. 

On March oth, the patient had a sudden 
onset of cramp-like abdominal pain. Vomiting 
and tenesmus were noted. The abdomen at this 
time was soft and not tender to palpation. 

Laboratory studies were: White blood count 
28,000 with 90 per cent polymorphonuclears; 
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hemoglobin, 15 Gm., clotting time 534 minutes 
(Lee and White); urinalysis was non-revealing; 
Wassermann test was negative; blood urea was 
24, sugar 79. 

A preoperative note on March oth stated: 
In view of the soft distention, high blood count, 
and the absence of definite obstructive symp- 
toms, the possibility of a mesenteric occlusion 
is entertained. A laparotomy was advised after 
preoperative blood transfusion and intravenous 
fluids. ‘ 

Twelve hours after the onset of abdominal 
distress an exploratory laparotomy was per- 
formed. An x-ray taken before operation 
showed considerable small bowel distention 
consistent with a mechanical obstruction. 

Operation revealed about 1,000 cc. of bloody 
fluid in the peritoneal cavity. A gangrenous 
ileum due to mesenteric thrombosis of a branch 
of the ileocolic artery was found. It was neces- 
sary to resect fifty-one inches of ileum com- 
mencing 2 feet from the ileocecal valve. An 
end-to-end anastomosis was performed. 

Postoperatively, the only difficulty was 
marked diarrhea which was controlled by diet 
and medication. He was discharged on the 
thirtieth postoperative day. 

Case 11. This patient was a fifty-six year 
old white rabbi who was admitted to Kings 
County Hospital on April 11, 1943, and dis- 
charged on May 23, 1943. 

His chief complaint on admission was the 
sudden onset of acute abdominal pain of 
eight hours’ duration. The pain occurred at 
2 A.M. awakening him from his sleep. Shortly 
thereafter the pain became generalized through- 
out the entire abdomen. He vomited twice 
before entering the hospital. No description of 
the vomitus was obtained. His last bowel 
movement occurred two days before admission. 
There was a history of chronic constipation. No 
history of gastric distress was elicited. 

At the time of examination his tempera- 
ture was 98.8°F., pulse was 104, respirations 
20, blood pressure 110/90. The patient was 
lying in bed in no apparent abdominal dis- 
tress. Examination of the heart and lungs 
demonstrated no unusual findings. Abdominal 
examination showed moderate generalized rig- 
idity. Tenderness was elicited on deep epi- 
gastric palpation, but no tenderness in either 
lower quadrants and no rebound tenderness 
were present. Rectal examination revealed a 
slightly enlarged prostate. No blood was found 
on the examining finger. 
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Admitting diagnosis was acute surgical con- 
dition of the abdomen due to a perforated 
peptic ulcer. 

Laboratory data were as follows: Urinalysis: 
no pathological findings; white blood count 
11,000 with 81 per cent polymorphonuclears; 
red blood count 4,400,000; hemoglobin 88 per 
cent; blood chemistry: urea 43, creatinine 1.39, 
sugar 133; blood chlorides 492 mg. per cent. 
An electrocardiogram showed a sinus tachy- 
cardia to be present. X-ray revealed no free air 
under the diaphragm. 

Ten hours after the onset of his abdominal 
pain, the patient was operated upon under 
general anesthesia. The findings were 1,000 cc. 
of bloody fluid in the peritoneal cavity, a loop 
of jejunum about 46 inches long was found 
to be gangrenous. The gangrene commenced 
3 feet from the ligament of Treitz. The mesen- 
tery of this bowel was edematous and hemor- 
rhagic in appearance. The mesenteric arteries 
were sclerotic to palpation. A resection was 
done followed by an isoperistaltic side-to-side 
anastomosis. 

The only postoperative complication was a 
wound infection. The patient was discharged 
forty-two days after his operation. 

Case iv. This patient was an eighteen 
year old white, single girl, who entered the 
hospital on July 6, 1943, and was discharged 
August 30, 1943. 

Her chief complaint on admission was one 
of rectal bleeding and vomiting of eighteen 
hours’ duration associated with abdominal 
cramps. The pain commenced in both right 
and left lower quadrants and radiated to the 
back. She described the pain as constant and 
sharp. Vomiting followed the onset of pain and 
persisted up to the time of admission to the 
hospital. 

The only significant. past history was an 
appendectomy in March, 1943. 

Examination at this time revealed the 
patient to be a thin, pale, well developed, well 
nourished white girl in apparent acute distress. 
Her temperature was 101°F., the pulse was 
120 and respirations 18, blood pressure 110/70. 

The only findings of importance were ab- 
dominal. The abdomen was scaphoid in the 
upper half, and distended in the lower half. A 
McBurney healed incision was noted. Diffuse 
tenderness was elicited in both right and left 
lower quadrants. Peristalsis was not audible. 
Rectal examination demonstrated blood on the 
examining finger. 
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The impression at this time was an acute 
intestinal obstruction with strangulation and 
gangrene of the small intestine. 

Laboratory data were as follows: Urinalysis 
normal findings. white blood count 26,000 with 
go per cent polymorphonuclears; red blood 
count 5,800,000, hemoglobin 10 Gm., blood 
chemistry: urea 40, creatinine 1.25, sugar 84, 
blood chlorides 350. 

Four hours after admission the patient was 
subjected to surgical intervention. The findings 
were 1,000 cc. serosanguineous fluid in the 
peritoneal cavity and gangrene of the ileum. 
The necrosis commenced five inches from the 
ileocecal valve and extended proximally for a 
distance of 4 feet. This was due to an occlusion 
of a branch of the ileocolic division of the 
superior mesenteric artery. The patient’s pulse 
and blood pressure became imperceptible and 
it was decided to exteriorize the involved loop 
of ileum, which was subsequently removed. 

A second operation sixteen days later was 
performed in which the intestinal continuity 
was re-established via an ileocolostomy. 

Recovery was uneventful and the patient was 
discharged fifty-four days after her admission. 

Case v. On October 22, 1943, a fifty-nine 
year old white male entered the hospital and 
died on October 24, 1943. 

At the time of admission he complained of 
pain in the left inguinal region. He informed us 
that he had had a swelling in his left inguinal 
region and testicle for three years (a hernia). 
For the past three or four months he had had 
occasional pains in this region. Since the day 
before admission the pain had become more 
severe and constant. No vomiting occurred at 
any time. On the morning of admission he 
passed some small, hard feces. He ate his usual 
breakfast. There was no history of weight loss, 
melena or gastrointestinal disturbances. 

The only past history worthy of recount was 
an operation two years previously for hernia. 
For three years he had been treated for ‘‘ heart 
trouble.” 

Physical examination presented the following 
salient features: The temperature was 98.6°F., 
the pulse 80, respirations 20, the blood pressure 
was 122/76. 

Examination of the lungs showed many 
sibilant and sonorous rales to be present 
posteriorly. 

Clinical heart studies revealed no abnormal 
findings. Abdominal examination at this time 
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demonstrated no unusual findings excepting a 
left scrotal hernia which was reduced by taxis. 

Twelve hours after admission signs of an 
acute surgical condition of the abdomen 
developed. Rectal examination at this time 
showed many external hemorrhoids, an en- 
larged prostate (2+) and fresh blood was 
present on the examining finger. 

Laboratory data (after acute signs devel- 
oped) were as follows: white blood count, 
21,000 with 88 per cent polymorphonuclears; 
red blood count 3,100,000; hemoglobin, 60 per 
cent; urine was normal. X-ray of the abdomen 
demonstrated no evidence of obstruction. A 
large ureteral calculus was visualized. 

Thirty-six hours after the onset of his pain 
the patient was subjected to an exploratory 
laparotomy. The preoperative diagnosis was 
perforated ulcerating carcinoma of the colon 
or a gangrenous loop of small intestine following 
the incarceration. 

At operation, 1,500 cc. of bloody peritoneal 
fluid was found. An ulcerating rectosigmoidal 
neoplasm was present associated with a 
thrombosis of the inferior mesenteric vein and 
subsequent gangrene of the descending colon 
and sigmoid. The gangrenous area was resected. 
The splenic flexure was employed as a colos- 
tomy, the viable distal end was dropped into 
the pelvis beneath the peritoneal reflexion. The 
patient was in shock. Sixteen hours after the 
operation he expired. (Fig. 1—Case v.) 


ETIOLOGY AND PATHOGENESIS 


Many investigators have attempted to 
explain mesenteric vascular occlusion and 
each has postulated his own concept of the 
pathogenesis. Most writers have divided 
their cases into the arterial and the venous 
type. Further subdivision was attempted 
as to whether the superior or inferior 
mesenteric vessels were involved. 

In 1938, Whittaker ° and Pemberton 
studied sixty cases.* This series showed 
nineteen cases to be arterial occlusion, 
eighteen of which occurred in the superior 
mesenteric artery. Twenty-seven cases 
were venous occlusion; the superior mesen- 
teric vein was incriminated in twenty-five 
cases. The remainder of the cases in this 
series were combined arterial and venous 
occlusion. 
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Contrary reports have been published. 
Trotter reveals that arterial occlusion 
contribured 60 per cent of his total cases 
with 40 per cent of cases due to thrombosis 
of the mesenteric veins.?? Larson concurs 
in this statement and found arterial 
thrombosis more frequent than arterial 
embolism. "4 

More significant than the frequency of 
location of the disorder is the problem of 
the manner in which this disease occurs. 
Embolism of the superior mesenteric artery 
may occur in patients with heart disease. 
The embolus usually arises in the left side 
of the heart from vegetations on the valves 
or a thrombus in the auricle. Intestinal 
infarction results when the embolus lodges 
in a larger branch of the superior mesen- 
teric artery.2, When arterial thrombosis 
occurs, it may be traced to atheromatous 
degeneration of the vessel wall. The supe- 
rior mesenteric artery is more frequently 
concerned, especially in embolism, than 
is the inferior mesenteric artery. The reason 
offered was its earlier exit from the aorta 
and because of its more direct continuation 
from the abdominal aorta. 

Venous thrombosis of the mesenteric 
vessels is usually associated with infection 
in organs or viscera that are tributaries 
to the portal vein. The conditions usually 
antedating the thrombosis are appendicitis, 
inflammatory pelvic disease, or ulcerating 
colonic carcinoma. Primary venous throm- 
bosis is quite rare. When it occurs it Is 
due to endophlebitis or phlebosclerosis.? In 
secondary thrombosis when inflammatory 
lesions are not in evidence, injury to the 
vessel wall (as in constrictions from a 
strangulated hernia), should be remem- 
bered as an etiological factor. 

The pathological condition resulting 
from vascular occlusion is infarction. The 
infarct is always of the red or hemorrhagic 
variety. It usually involves the lower part 
of the jejunum and the ileum. There have 
been occasional cases in which embolism 
or thrombosis of the main artery have 
resulted in hemorrhagic infarction extend- 
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ing from the lower part of the duodenum 
to the transverse colon.’ 

Macroscopic appearance of the involved 


Fic. 1. Microphotograph of the ulcerating ana- 
plastic adenocarcinoma of the rectosigmoid 


with secondary inflammatory changes as 
found in Case xv. (125 X) The neoplasm is 
believed to be the nidus for the venous throm- 
bosis tn this instance. 


segment is a wall which is thickened, 
edematous, dark red in color rapidly 
becoming gangrenous. The entire lumen 
contains thick, semi-coagulated blood. The 
peritoneal cavity contains bloody fluid. 
Generalized peritonitis may be present. 
Microscopically, the lumen of the bowel 
is filled with a large amount of hemorrhagic 
edema fluid. The mucosal lining shows all 
stages of degeneration ranging from edema 
to necrosis. The edema is seen in the sub- 
mucosa. Vessels are often dilated and filled 
with large quantities of erythrocytes. The 
muscular layer and serosa show a hemor- 
rhagic reaction. (Figs. 2 and 3—Case 111.) 
In the pathogenesis of this disease the 
question of collateral circulation arises. 
How is it that a circulation, which from an 
anatomical viewpoint has such ample 
anastomoses, acts as if it were a terminal 
artery?? Litten attempted to answer this 
question.'*178 He postulated that the 
superior mesenteric artery, although not 
an end artery, acts like one. Sudden 
occlusion of the main artery experimen- 
tally, results first im violent spastic con- 
tractions of the entire small intestine from 
the ligament of Treitz to the middle of the 
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transverse colon. This reaction is inter- 
preted as an anoxic response to the sudden 
cessation of arterial blood flow. This violent 


Fic. 2. Microphotograph illustrating the 
hemorrhagic infarction of the small intes- 
tine in Case x11. Hemorrhage is noted in 
the mucosa and submucosa. (125 X.) 


spasmodic contraction of the musculature 
isolates the segment from the neighboring 
circulation. The spasm aggravates the 
anemia to such a degree that death of the 
affected segment speedily results.? 

The mechanism of hemorrhagic infarc- 
tion following arterial occlusion has been a 
debatable topic since the era of Virchow. 
Welch and Mall found that the same result 
was obtained when both the artery and 
vein were ligated.” They concluded that 
the hemorrhagic infarction was due to a 
reflux of arterial blood which came by 
way of collateral channels. Another thought 
on this phase of our subject has been 
expressed, “‘As the musculature of the 
intestine relaxes the negative pressure 
created in both the arteries and the veins 
is sufficient to draw blood back into the 
wall of the intestine. Even if both the 
superior mesenteric artery and vein are 
ligated, there is enough blood left in the 
mesenteric system, to be siphoned back 
and result in hemorrhagic infarction.”” 

A possible etiological factor has been 
reported by Laufman and corroborated by 
Bauer in a case report.» They reported 
deaths due to mesenteric arterial occlusion 
following oblation of the lumbar sympa- 
thetic chain. The actual mechanism is not 
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known. Laufman believes that it may be 
one of reflex vasodilation or the result of an 
underlying predisposition to thrombosis. 


Fic. 3. Same section showing hemorrhage 
in the submucosa and the muscle layer. 
Disruption in the continuity of the 
muscle bundles is seen. (125 X.) 


As a general statement it may be stated 
that the predominating cause of mesenteric 
occlusion in younger patients is found to be 
heart disease or infection. In older patients 
the degenerative or malignant precursors 
appear to be important etiological agents. 


COMMENT 


Attempts have been made to outline a 
clinical symptom complex which might 
serve as a basis for the early diagnosis of 
mesenteric occlusion.*:!° Some believe that 
venous mesenteric occlusion can be segre- 
gated clinically from the arterial type.’ It 
is most difficult to diagnose mesenteric 
vascular occlusion preoperatively or ante- 
mortem. How much more difficult it is to 
differentiate the venous from the arterial 
type can be appreciated. 

The former belief that cardiac disease, 
especially auricular fibrillation, is a pre- 
requisite for superior mesenteric arterial 
occlusion has not been our experience. The 
erroneous concept that blood passed by 
rectum is almost always present? is not 
tenable. It is believed, however, that 
hematochezia will be present more often 
in inferior mesenteric occlusion than in 
superior mesenteric occlusion, especially 
when it is of the venous type. 
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Mesenteric vascular calamities are still 
found most often in the elderly. This is 
believed in spite of the case report of 
Taylor. He reports a vascular occlusion in 
a five year old girl.” 

Two of our cases occurred in the younger 
adult group: one patient was an eighteen 
year old white girl, the other a thirty-nine 
year old negro. 

What aids are available to the surgeon 
as guides to the diagnosis of mesenteric 
vascular occlusion? No pathognomonic 
sign or symptom is available. This patho- 
logical state should be considered, how- 
ever, in all elderly patients who develop the 
picture of an acute surgical condition of 
the abdomen within a period of two or 
three days. Abdominal pain is almost 
always a constant complaint. This may be 
cramp-like, constant or intermittent. Vom- 
iting is a later complaint which is almost 
always present. Bloody vomitus is rarely 
seen in these cases from our experience. 
Constipation or diarrhea were not depend- 
able factors. Melena, or occult blood in the 
stools, was infrequently noted. Shock was a 
frequent major phase of the clinical picture. 
It was most often present in arterial 
occlusions. 

Abdominal examination revealed three 
signs which were present most commonly. 
These were tenderness, rigidity and dis- 
tention. Of the three tenderness, either 
generalized or localized, was most frequent. 
Tenderness with rigidity were next in 
frequency. Soft distention was usually an 
unfavorable prognostic sign. A point of 
note was the moderate degree of abdominal 
tenderness in the presence of apparent 
intense pain. Diminished auditory peri- 
stalsis was almost always present. 

A rise in temperature Is a late manifesta- 
tion. The pulse tends to rise before the 
temperature. Blood pressure studies vacil- 
late according to the presence or absence 
of shock and the degree of shock when it is 
present. The existence of hypertension 
before the onset of the abdominal catastro- 
phe may alter the blood pressure values 
even in the presence of shock. 
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The white blood count is often valuable. 
Leucocytosis, often as high as 30,000, 
occurs when vascular embarrassment with 
incipient gangrene is present. 

Consideration of a differential diagnosis 
suggests several other entities. These are 
acute intestinal obstruction, strangulation 
of the small intestine, acute pancreatitis, 
and perforated peptic ulcer. 

In the study of our series of cases certain 
instructive lessons were learned. Case 11 
presented a postoperative problem of 
intractable diarrhea. This gave rise to the 
question, how much small intestine may 
be removed without physiological distress. 
Our investigation of the literature brought 
to our attention the work of Flint.’ His 
experiments on dogs permitted the removal 
of 50 per cent of the small intestine with- 
out untoward effects. He observed that 
the dogs had severe weight loss, and that 
they remained extremely sensitive to un- 
favorable conditions of diet. The most 
beneficial diet was found to be one of high 
carbohydrate and low fat. Protein is not 
utilized as fully as normally but in the 
presence of a diet rich in fat, dogs deprived 
of half or more of their small intestine 
exhibited a marked increase of nitrogen 
excretion in the feces.® 

According to Flint, a compensatory 
process consisting of hypertrophy of the 
absorbing surface of the remaining intes- 
tine occurs after extensive resections. There 
is an increase in size of the villi and crypts 
amounting in some cases to 400 per cent 
increase in the absorptive area.® 

The most extensive resection of small 
intestine recorded was performed by Jer- 
rauld.** He excised 19 feet of small intestine 
for gangrene caused by an embolus of the 
superior mesenteric artery. The patient was 
subsequently operated upon by Wash- 
burn for intestinal obstruction due to 
adhesions, at which time 10 feet of small 
intestine remained. The patient continued 
to have periods of diarrhea up until three 
years after his first operation. 

Our Case Iv is most unusual from the 
point of view that the disease occurred in 
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an eighteen year old girl. As far as we 
could determine only one other case has 
been recorded in a younger person. Tay- 
lor’s case in a five year old girl is the young- 
est on record. 

The last case recorded illustrates how 
organic disease may be concealed beneath 
a hernia. On many occasions it has been 
our experience that a patient may have a 
hernia for many years and then suddenly 
develop pain in that region. Too frequently 
the hernia is indicted for this distress. In 
our Case (v) the patient believed his 
difficulty was due to the hernia which 
masked a hidden ulcerating neoplasm. 
This new growth nurtured an autochtho- 
nous thrombosis which produced an inferior 
mesenteric venous occlusion with gangrene 
of the descending and sigmoid colon. 

It has been taught that obstruction of 
the inferior mesenteric vessels is not likely 
to produce gangrene because of the mul- 
tiple arterial communications.” This case 
illustrates that such a statement is open to 
debate and that occlusion of the inferior 
mesenteric vessels can be as lethal as 
occlusion in the superior mesenteric group. 


SUMMARY AND CONCLUSIONS 


1. A literary review plus a resumé of the 
current thoughts on the pathogenesis of 
mesenteric vascular occlusion is presented. 

2. A review of fifteen cases is made with 
three patients cured by intestinal resection. 
All are living and well at the time of this 
writing. 

3. Our mortality rate is as high as that 
reported elsewhere. This mortality ranges 
from 60 to go per cent and is due to shock, 
loss of blood and fluids. 

4. The appalling mortality associated 
with this disease can be lowered only by 
improvement in diagnosis. 

5. No pathognomonic findings are 
known. Onset of an acute surgical condi- 
tion of the abdomen in an elderly patient 
may suggest this disease. Clinical differ- 
entiation between arterial and venous 
occlusion is most difficult. 

6. Shock is more pronounced than in 
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most other abdominal conditions with the 
exception of pancreatitis. 

7. Pain is out of proportion to the 
physical findings. 

8. Physical findings are usually variable 
degrees of tenderness, rigidity, distention 
and absence of peristalsis. 

g. Previous fallacies were the need for 
cardiac irregularities and bloody stools in 
the clinical picture of this entity. ™ 

10. In our series, occlusions in the 
superior mesenteric vessels occurred more 
frequently than those in the inferior 
mesenteric vessels. 

11. A brief discussion is made as to 
physiological imbalance in extensive resec- 
tion of the small bowel. 

12. Conservative therapy in cases of 
mesenteric occlusion is ineffectual treat- 
ment. Surgical intervention with radical 
resection of the involved loops (beyond the 
areas of edema) is the only hope for cure. 

13. Treatment is of no avail in those 
cases in which occlusion of the superior 
mesenteric artery produces gangrene of the 
entire small intestine. Treatment is ineffec- 
tual in other cases in which the patients’ 
general condition is so desperate (due to 
shock, heart disease, toxemia or liver 
damage) that any operative procedure 
cannot be contemplated. 


In an article accepted for publication by the 
American Journal of Roentgenology and Ra- 
dium Therapy, Dr. Richard A. Rendich and 
Dr. Leo A. Harrington of the X-ray Depart- 
ment of Kings County Hospital, Brooklyn, 
New York, described their x-ray observations 
in three proven cases of mesenteric thrombosis. 

Briefly, in each of these cases a plain film of 
the abdomen disclosed distention of the small 
bowel and the proximal half of the colon down 
to the splenic flexure. This finding simulated a 
mechanical block near the splenic flexure. In 
one case a barium enema was administered but 
no mechanical obstruction was found. 

The distention of the colon down to the 
splenic flexure corresponded to the distribution 
of the superior mesenteric vessels. 

Although these are new concepts, the x-ray 
findings in these three cases suggest that the 
possible diagnosis of thrombosis of the superior 
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mesenteric vessels be among those considered 
when the plain film of the abdomen discloses 
bowel dilated down to the region of the splenic 
flexure, simulating a mechanical obstruction. 
If a subsequent barium enema reveals no ob- 
struction, these writers believe that the diagno- 
sis may be ventured with some probability. 
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INTRAVENOUS ANESTHESIA IN MAJOR SURGERY 
USE OF ONE PER CENT SOLUTION OF PENTOTHAL SODIUM 


JosepH K. NaArRAT, M.D. 
On Senior Surgical Staff, St. Elizabeth Hospital 


AND 


Ernest GIRALDI, M.D. 
On Junior Gynecological Staff, St. Elizabeth Hospital 


CHICAGO, ILLINOIS 


CRITICAL analysis of intravenous 
A anesthesia with the short-acting 

barbiturates shows that this method 
represents an outstanding advance in 
anesthesiology on account of the following 
advantages: 

1. Ease of induction, without the stage 
of excitement, greatly appreciated by the 
anesthetist and the patient as well. 

2. Simplicity of administration, not 
requiring expensive or complicated appa- 
ratus. This applies only to minor operations 
in which no supplemental anesthesia is 
necessary. 

3. Minimal effect upon the circulatory 
system, no significant changes being ob- 
served in the pulse rate, pulse volume, 
the blood pressure or electrocardiographic 
tracings. 

4. No ill effects after and no objections 
of the patient to repeated employment of 
the same anesthetic. 

5. Very few contraindications. To cite 
Parsons,! “‘impaired pulmonary ventilation 
and respiratory obstruction are contrain- 
dications. This type of anesthesia is, 
therefore, not indicated in sucking wounds 
of the chest, in lung conditions, in heart 
disease, in marked abdominal distention, in 
neck abscesses when artificial airways are 
used, and in cases in which mucus or fluids 
may accumulate in the pharynx.”’ We may 
add that, as a rule, the drug should not be 
used in children less than ten years of age 
or in patients in marked shock caused by 
loss of blood, although some surgeons 
employ pentothal sodium successfully in 
patients with shock. 

6. Freedom from nausea and vomiting, 
which pleases the patient and allows an 
early administration of fluids by mouth. 

7. Satisfactory relaxation, in many 


instances superior to that obtained with 
inhalation anesthesia. 

8. Restriction of amplitude of respira- 
tory movements, especially welcome in 
surgery of the upper abdomen. 

g. Rarity of postoperative complica- 
tions such as pulmonary atelectasis or 
pneumonia. 

10. Absence of danger of explosion, 
permitting safe utilization of electrocoagu- 
lation. 

11. Replacement of blood losses by 
saline solution in which the drug is dis- 
solved. A y-connection allows a simul- 
taneous transfusion of blood or plasma. 

Only three factors offset the afore- 
mentioned merits of pentothal sodium 
intravenous anesthesia: depressing action 
on respiration, danger of phlebitis and 
variations in individual tolerance. None 
of them is of great practical significance as 
these factors can usually be avoided with 
proper technic. 

Pentothal sodium firmly established its 
place among anesthetics and the publica- 
tion of this paper is, therefore, justified 
only because it describes two modifications 
of the customary technic, which gave 
highly satisfactory results in a relatively 
large number of cases, namely, the con- 
tinuous drip and the use of a 1 per cent 
solution. 

On account of variations in individual 
tolerance, the originally recommended in- 
jection of one calculated single dose was 
replaced by the intermittent mode of 
administration of fractional doses of a 5 
per cent or 214 per cent solution. However, 
three disadvantages of the intermittent 
method may be pointed out: First, clogging 
of the needle may occur since the solution 
is not flowing continuously. To overcome 
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this possibility, glucose or saline solution 
may be administered through a y-connec- 
tion which makes the set-up a little 
more complicated. Second, the intermit- 
tent mode of intravenous administration 
of an anesthetic may be compared with 
driving a car by stepping on the accelerator 
from time to time, instead of exerting a 
steady pressure on it. It is obvious that it 
is more difficult to maintain a uniform 
level of anesthesia with an intermittent 
method than it is with a continuous drip. 
Third, the anesthetist must manipulate 
the apparatus at frequent intervals while 
injecting the anesthetic solution and does 
not have both hands free for administra- 
tion of oxygen, recording the blood pres- 
sure, etc. All three drawbacks of the 
intermittent method are eliminated by the 
continuous drip. 

As to the concentration of pentothal 
sodium, the experience proved that 5 or 
214 per cent solution can be replaced as a 
routine by a 1 per cent solution, thus 
diminishing the danger of phlebitis, since 
it has been shown that the incidence of 
this complication is in direct proportion to 
the concentration of the drug. 

To repeat, we wish to stress two technical 
points, namely, the employment of the 
drip method and the use of a 1 per cent 
solution. Only two references to this 
method could be found in the literature: 
Solkow? and Sister Borromea* reported 
good results, but the first mentioned author 
employs it only for relatively short anes- 
thesias and in small doses. 


TECHNIC 


The evening before the operation one of 
the customary hypnotics is given by 
mouth. One hour before the operation the 
customary dose of pantopon and atropine 
or morphine and atropine is administered 


subcutaneously. In some instances one 
of the barbiturates is given per os two 
hours before the operation, supplementing 
the aforementioned premedication. 

An amount of 1 per cent pentothal 
sodium solution sufficient for the entire 
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schedule of operations is made up in the 
morning, calculating approximately 1.5 
Gm. of pentothal sodium per patient. The 
drug is dissolved in sterile normal saline 
solution. If the entire amount of this stock 
solution is not used up, the remaining 
portion may be saved for the following day, 
but the solution is never kept longer than 
twenty-four hours. Approximately 150 cc. 
of the solution are placed in an open 200 
or 300 cc. burette or salvarsan tube 
suspended from a stand. The burette is 
supplied with approximately go cm. long 
rubber tubing interrupted by a Murphy 
drip glass tube and equipped with an 
adjustable clamp which controls the rate 
of flow of the solution. The distal end of 
this tubing is equipped with a Luer metal 
adapter which is connected with peieir 
adapter attached to a 30 cm. long 14 inch 
tubing. The distal end of this valine is 
mounted with a glass adapter to which a 
No. 20 gauge, short bevel, one inch long 
needle is attached. The reason for using two 
tubings instead of one is that the same 
burette with the attached tubing may be 
used for one operation after another, and 
only the above mentioned second or distal 
4 inch tubing with glass adapter and 
needle are changed. In this manner blood, 
which could have entered the tubing, can- 
not be transferred from one patient to 
another. 

A fairly rapid flow, averaging 100 to 
150 drops per minute, is used to induce 
sleep. As soon as the patient loses con- 
sciousness, his jaw is relaxed, the respira- 
tions become shallow and the eyelid reflex 
is abolished, the rate of flow is reduced 
considerably so that the drip becomes as 
slow as 4 or 5 drops per minute. The depth 
of respiration is the main guide in deter- 
mining the level of anesthesia. No set rules 
as to the rate can be given because pento- 
thal sodium like any other anesthetic 
should be administered in accord with the 
individual’s needs. 

As soon as the patient is asleep, pure 
oxygen is administered for approximately 
one minute and from that time on through- 
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out the operation a mixture of equal parts 
of oxygen and nitrous oxide is given by a 
closed method. The use of oxygen, intro- 
duced by Carraways,‘ materially adds to 
the margin of safety of the method. If the 
relaxation obtained in this manner is not 
satisfactory, nitrous oxide is replaced by 
cyclopropane. In cases in which a complete 
relaxation is not essential, for instance if a 
curettage or a breast amputation is per- 
formed, helium is given instead of nitrous 
oxide. Helium is also administered if the 
patient has a dusky appearance, or it Is 
added to the oxygen toward the end of the 
operation to bring the patient out of deep 
anesthesia. When the peritoneum is being 
closed, the intravenous administration of 
pentothal sodium may be discontinued if 
the abdominal wall is well relaxed. 

After the patient has consumed approxi- 
mately 1.5 Gm. of pentothal sodium and is 
well relaxed, but the operation is not 
yet finished, enough saline solution is 
added to the burette to transform the 1 
per cent solution into a 34 or 14 per cent 
solution. 

In patients who are poor risks the entire 
anesthesia may be carried out with a 
lg or 34 per cent solution. Furthermore, 
I cc. of coramine or metrazol may be added 
to the solution in such cases at the onset 
of the anesthesia. 

A free airway must be maintained at all 
times. Since the laryngeal reflex is not 
promptly abolished with pentothal sodium, 
the airway should not bé introduced too 
early, in order to avoid laryngospasm. 
The airway is left in the patient’s mouth 
after the operation until it Is ejected by 
the patient. As a rule, patients wake up 
within the first two hours after the opera- 
tion. Headaches are very rare, nausea 
and vomiting are hardly ever observed 
and, therefore, fluids can be taken by 
mouth much earlier than after an exclusive 
inhalation anesthesia, and the postopera- 
tive use of sedatives is curtailed. 

The relaxation obtained with pentothal 
sodium compares favorably with that 
produced by inhalation anesthetics, or 
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in many instances is superior to them, but 
it seems to be slightly inferior to the effect 
of spinal anesthesia. 

The blood pressure usually drops during 
the induction; the initial drop may reach 
40 points, but during the. test of the anes- 
thesia it remains on the normal level or 
stays 10 to 20 points below it. 

The average amount of pentothal sodium 
used in the reported series of major opera- 
tions was 1.0 to 1.5 Gm., but in exceptional 
cases the total dose reached 2.5 Gm. In 
rare instances the operation was not 
finished when the above mentioned amount 
of pentothal sodium had been given and 
in such cases the anesthesia was continued 
with cyclopropane or ethylene. 

Metrazol, coramine and _picrotoxin 
should always be kept in readiness, to be 
used if a suppression of respiration becomes 
alarming. 

It may be asked: As long as inhalation 
anesthetics are used in addition to pento- 
thal sodium, why resort to the intravenous 
anesthesia? The answer is: Inhalation 
anesthesia Is not required in every case 
and, if used, it only supplements the 
intravenous administration of pentothal 
sodium. The amount is usually so small 
that postoperative nausea and vomiting 
are conspicuous by their absence. More- 
over, the ease of induction, one of the 
outstanding characteristics of pentothal 
sodium, is greatly appreciated by the 
patient, anesthetist and surgeon. Its value 
cannot be overestimated in certain cases, 
such as apprehensive patients or those with 
disruption of the abdominal wall, where 
struggling or straining during the induction 
may become disastrous. 

Since the introduction of pentothal 
sodium anesthesia in St. Elizabeth’s Hos- 
pital by the senior author (J. K. N.) 
October, 1941, the method gradually 
gained popularity among other staff mem- 
bers so that from the end of July, 1943 
until September 1, 1944, 1462 anesthesias 
have been administered by the staff of five 
anesthetists. The operations were per- 
formed by forty-one surgeons. In the field 
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of abdominal surgery the series com- 
prises the following types of operations: 
appendectomy, cholecystectomy, gastric 
resection, gastroenterostomy and hernior- 
rhaphy. All the customary operations on 
the female reproductive organs were listed, 
including laparotomies as well as vaginal 
operations. In the field of urology the 
following procedures were employed: 
suprapubic prostatectomy, transurethral 
resection of bladder tumors, cystotomy, 
hydrocele operation and orchidectomy. 
The orthopedic surgeons used the intra- 
venous anesthesia for open reductions of 
fractures. Thyroidectomies, breast ampu- 
tations, hemorrhoidectomies, amputations 
of the rectum are included in the series. 
The youngest patient was fifteen years 
old and the oldest eighty-seven years. 
The list contains patients in shock, those 
with severe anemia, cardiac decompen- 
sation, diabetes, obstructive jaundice and 
thyrotoxicosis. 

The following figures demonstrate the 
popularity of the method: During the 
month of April, 1944, 111 major operations 
including one cesarean section have been 
performed under pentothal sodium anes- 
thesia, and twenty-seven under inhalation 
anesthesia. These figures do not include 
children under thirteen years of age. 

No serious complications were encoun- 
tered. Only one case was refractory to 
pentothal sodium which appeared to have 
no anesthetic effect. After 2 Gm. of 
pentothal sodium had been given without 
result, inhalation anesthesia had to be 
employed. One patient slept after the 
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operation about twelve hours, but retained 
good color and her respiration remained 
normal. Metrazol and coramine were 
employed in that case. 

The administration of the sulfa drugs is 
mentioned by some writers as a contra- 
indication to the use of pentothal sodium. 
However, no ill effects of the combination 
of both drugs could be noticed in any of 
our patients who were given both the sulfa 
drugs and intravenous anesthesia. 


CONCLUSIONS 


Clinical experience in 1,462 consecutive 
cases showed the intravenous administra- 
tion of a 1 per cent solution of pentothal 
sodium by continuous drip to be a depend- 
able method of anesthesia which can be 
employed in practically all fields of major 
surgery. Its value lies in the ease of induc- 
tion, absence of excitement stage, rarity 
of postanesthetic nausea and vomiting, 
and very few contraindications, mainly 
an impaired pulmonary ventilation. The 
value of the continuous drip method and 
the use of 1 per cent instead of 214 or 5 
per cent solution is stressed. 
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MODERN FRACTURE DEFORMITY REDUCING SPLINTS 


Harvey C. M.D. 
Fracture Surgeon, Methodist Home for the Aged 
PHILADELPHIA, PENNSYLVANIA 


CCORDING to Dr. Clark in 1937, 
the present non-operative mechan- 
ical plan of treatment of fractures 

goes back practically unchanged through 
the ancient Greek and Egyptian periods to 
the time of the prehistoric races of the 
Stone Age. 

It is the instinctive plan of treatment. 
When one sees after an accident, a limb 
with unnatural mobility, misshapened and 
shortened, the natural tendency is to pull 
the limb straight and then apply some 
immobilizing material to hold the corrected 
position. This has been the procedure since 
the dawn of human intelligence. Certain 
It is that extension and immobilization of 
the fractured area are fundamental abso- 
lutes. To say this, however, does not mean 
that we should close the book with the con- 
viction that nothing further along mechan- 
ical lines can be explored. It is recognized 
that with the highest skill, with consider- 
able fracture deformity, the methods com- 
monly used are sadly deficient both as to 
the correction of the deformity and the 
maintenance of the correction. Also the 
methods used cause atrophy of the tissues, 
retarded healing, and a stiffness of the 
joints persisting long after the bone has 
united. The many deficiencies of orthodox 
methods supply the reason for the resort to 
operative interference. 

For many years with gratifying success, 
I have used an entirely different type of 
splint construction that makes possible the 
use of mechanical powers and physiological 
factors not found in other non-operative 
procedures. A better understanding of my 
plan of treatment will be gained by con- 
sidering the various deficiencies of the 
present non-operative methods, and then 
explaining how my splints overcome these 
deficiencies and make resort to any oper- 


ative interference for fresh limb fractures 
quite unnecessary. 

A study of the anatomical structures of 
the limbs throws light upon some of the 
shortcomings of orthodox treatment. The 
long bones are buried in muscle bands in- 
laid with each other and running fairly 
parallel with the bone. These muscle bands 
are attached at one end to adjacent bone 
structures. In some cases they are not 
attached to the injured bone but run from 
one adjacent bone to a bone at the other 
extremity of the long bone. Taking the 
femur for illustration, it is readily seen 
that surface traction upon the skin is first 
transmitted to the underlying muscles. 
These underlying muscles are attached to 
the proximal fragment of the femur or to 
the innominate bone. Thus adhesive plaster 
traction over these muscles is first trans- 
mitted to the proximal fragment before it 
has any influence upon the distal fragment. 

If one makes traction upon the ankle 
with counterpressure upon the symphysis 
pubis, that is bone traction. Mechanically, 
however, as such extension is not in the 
normal line of the femur shaft the bone 
will not return to full normal alignment. 
Further much of the power applied is 
wasted stretching more or less distantly 
unrelated tissues. 

Extension between supports placed upon 
the bones immediately above and below 
the fractured bone is the primary essential 
in my plan of treatment. The splint equip- 
ment adaptable to fit all conditions makes 
extension in the normal line of the bone. 
The bone is thus brought to normal length 
and alignment without side strain. 

In his text book Dr. Stimson proposes in 
certain cases to angulate the fracture hop- 
ing to lock the bone ends and by leverage 
to bring the limb to a straight position. 
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Realizing the instability of the bone buried 
in the muscle tissue there is but scant 
likelihood of this being accomplished. If 
it should happen, any amount of safe 
bandaging over the fractured ends will not 
retain the correction. It is quite possible 
for a nerve or vessel to be pinched between 
the bone ends. It is imperative that the 
splint be sufficiently anchored to the struc- 
tures above and below the injured bone to 
maintain the length and alignment of the 
part and to prevent side strain. That usual 
splinting fails to do this is well illustrated 
in the metal plates and screws that often 
break or pull out after operative procedures. 

Seventy years ago the late Dr. Sayre 
asserted that with the limb drawn to nor- 
mal length the muscles automatically re- 
turn to normal placement. With these 
encasing muscle bands the bone thus re- 
duced and held will not be displaced. 

It has been advised that the bones be 
moved from side to side. In most fractures 
the soft tissues are injured only in the 
pathway of the thrust of the bone. Crushed 
and lacerated tissues In compound injuries 
are the great exception. Do we realize the 
force that is transmitted to the jagged bone 
ends when we apply leverage to the bone? 
Such manipulations cannot help but give 
added injury to the soft tissues. 

Bandaging the fractured area will hold 
the correction to some extent; but if effi- 
ciently tight, it has a retarding influence 
upon the circulation and the nutrition of 
the parts. This is seen in the puffed hands 
which are so prevalent. 

The various long bones have a limited 
area of contact with adjoining bones, yet 
they are ample to bear all the strain of 
heavy physical exertion. A proper ap- 
praisal of the bone structures immediately 
above and below the fracture will give a 
more extended area of pressure contact 
for the restoration of the normal length 
of the injured member. My splints make 
distention between comfortable anchorages 
upon the bone structures above and below 
the fractured bone. Activity of vessel, nerve 
and muscle function is not disturbed. The 
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splint designed for the different bones 
leaves the fractured area exposed for 
observation and any necessary treatment. 
These splints permit mobility of the joints. 
Prolonged immobilization of the joints 
means atrophy of all the tissues, retarded 
healing and a stiffness of the joints that 
persists long after the bone has healed. 

Function, an ability to use the limb is 
of first importance. I contend that function 
plus a practically normal restoration of 
contour is what every victim desires. The 
opinion of the late Dr. Ashhurst that if a 
workable function is restored we can 
accept deformity as only an apology for the 
limitations of the treatment. 

There are a few surgeons who still advo- 
cate delayed reductions. Urist and McLaen! 
from a complete extensive investigation 
upon rats have proved that there is fibro- 
connective tissue organization twenty-four 
hours after injury. They found: micro- 
scopical bone deposits within three and 
four days. With immediate reduction the 
exudate is liquid; the muscles and fibrous 
tissues are not actually shortened. 

Swelling is not a contraindication. | 
would cite a man with comminuted frac- 
tures of the astragalus and os calcis of both 
feet. The parts were swollen with extrav- 
asated blood near to the bursting point. 
The arches were restored immediately and 
after recovery he returned to his old car- 
penter job.’ 

The limitations and deficiencies of ortho- 
dox methods of treatment of fracture de- 
formities are well known to surgeons. It will 
be my endeavor to show how with a quite 
different plan of treatment much of the 
trouble can be eliminated or distinctly 
improved, 

I have intimated what I consider to be 
the basic solution of the troubles that are 
confronted. It is a correctly appraised use 
of the adjoining bone structures for the 
purpose of drawing the limb to the normal 
length and the alignment of the injured 
bone. This proposition requires a different 
type of splint equipment. Through the 
years following an initial rather crude con- 
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Swivelly attached to the sides of the ring 
are splint arms that project downward 
underlapping the pieces extending upward 


ception of the requirements, I have devel- 
oped a splint equipment suitable for all 
splintable fractures that has been a revela- 


Fic. 1. Splint for all femur fractures; knee flexion cross 
brace removed after reduction. 


tion to me as to what can be accomplished 
both in the correction of the deformity and 
in the contribution to rapid recovery. 

There are separate splint designs for the 
different bones. The femur splint useful for 
all femur fractures (Fig. 1) illustrates the 
principles involved. On the leg and foot 
is a strictly unpadded cast molded to all 
the contours of the part. Imbedded in the 
upper part of the cast are metal plates 
that have pins on their projecting ends that 
are set to lie opposite the axis of the knee 
joint. To these pins are attached splint 
arms that project upward on both sides of 
the femur. With the limb straight this cast 
bears upon the tarsal and metatarsal bones. 
Flexed, the tibia and fibula are included. 

The support above against the pubic 
rami, the ischium and the iliac wing is a 
padded elliptical ring. This ring is com- 
posed of two semi-elliptical pieces that 
can be bent out or in for a stout or thin 
patient. Holes in one piece and a screw 
pin in the other permit adjustment to the 
required diameter. The ring being elliptical, 
the rotation of the limb is under control. 
The foot can be turned into any position of 
inversion beyond the power of the patient 
to change. 


from the knee. These overlapping arms are 
enclosed in clampable sleeves. With man- 
ual and then screw turnbuckle distention 
the limb is brought to the desired length 
and then the overlapping arms are clamped. 

With this plan there is no attempt to 
correct the deformity by previous manipu- 
lation. The splint is applied first and its 
operation corrects the deformity and re- 
tains the correction. There is no guess work. 
The splint, making distention in the nor- 
mal line of the bone, compels the bone to 
return to good apposition and alignment. 

With the splint stabilizing the limb under 
distention, the bones slide back through 
their path of traumatic egress to good 
apposition and alignment without pain. 
Joint function is preserved during the 
treatment. 

The question of undue pressure is one 
that arises naturally. It will be noted that 
the pressure is distributed over a consider- 
able area of bone tissue. The pressure is 
subject to adjustment at any time. The 
amount of pressure necessary to overcome 
the initial resistance is greater than neces- 
sary to retain the bone in corrected 
position. Immediately after reduction the 
pressure is let down until the patient states 
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that there is no pressure discomfort. This Smith-Pedersen nail holds the front page. 
stage Is quite sufficient to overcome the Enthusiastic surgeons at every cross road 
normal tonal contraction of the tissues. take this as the proper procedure. This nail, 


Fic. 2. Fic. 3. 


Fic. 2. Actual femur overlap one and seven-eighths inches. 
Fic. 3. Reduction, lateral manipulation indicated; no anesthesia. 


Fic; 4. Fic. 6. 
Fic. 4. Deformity after three attempts at correction 
elsewhere. 


Fic. 5. Correction, no anesthesia, forearm splint (Masland). 


For many years the journals have been really a spike, crushes and destroys much 
filled with all sorts of operative work to of the wonderfully planned cancellated 
improve the situation. At the present the arch of the neck. Unless the overlap has 
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been corrected first, the spike goes diag- 
onally through the uncorrected deformity. 
It gives a false sense of security, but cases 
are reported in which the nail has gone 
cruising through the soft yielding bone, 
through the actabulum and into the pelvic 
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and various rotation deformities are all 
susceptible of fine control and correction: 
The first x-rays, (Figs. 2 and 3) are those 
of a muscular negro forty-seven years of age 
with a fracture in the middle third of the 
femur. The muscles of the thigh are the most 


Fic. 6. 


Fic. 7. 


Fic. 6. Deformity persisting after orthodox attempt at correction. 
Fic. 7. Anatomical replacement, humerus splint (Masland). 


cavity. A patient was referred to me in 
whom the nail hit the cortical bone of the 
proximal fragment and slid onward before 
engaging. The result was that the deform- 
ity was increased. There was no union and 
there was necrosis of the head. 

After twenty years of experience I am 
convinced that my plan of treatment will 
eliminate the necessity for operative inter- 
ference for fresh fracture deformities. 

In the following cases I wish to show 
that muscle resistance, muscle intervention 


powerful group of muscles in the body. A 
muscle in contraction is a powerful force. 
When it is relaxed it is the most stretchable 
tissue in the body. The stretch of the quad- 
riceps extensor cruris with flexion of the knee 
illustrates this point. As my splints produce a 
smooth unirritating reduction I have never 
seen a muscle in spastic contraction during the 
procedure. Figure 2 shows one and seven- 
eighths inches actual overlap. The correction 
shown in Figure 3 was secured with no difficulty 
and with no need for any anesthetic. The splint 
was removed in eight weeks. Four months after 
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injury with compact bone union he returned to 
his former hard labor job. 

The following cases are interesting from the 
standpoint of comparison of methods of 
treatment. They were first treated by men of 
wide experience and acknowledged ability. 
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was applied and without difficulty the rotation 
was corrected and the bone ends brought to 
practically anatomical alignment. The subse- 
quent course was uneventful. 

The next case (Figs. 8 and 9) is that of a 
woman seventy-four years of age, five feet two 


Fic. 8. Comminuted fracture of the 
trochanter, third day; nailing proposed. 


Figures 4 and 5 are the x-rays before and 
after correction by my method of the forearm 
of a girl seven years of age. There is a fracture 
of both bones of the forearm with the distal 
fragments rotated ninety degrees. Here one 
can believe that there is plenty of muscle 
intervention. The child spent a week in a 
college hospital where two attempts were made 
at correction. After failure to correct, an 
operation was proposed. The mother took the 
child to a second hospital where a third futile 
attempt at correction was made. My forearm 
splint was applied on the tenth day. The child 
was much engrossed watching the application 
of the splint. When the job was completed 
with the correction shown in Figure 5, she 
looked up at me with a winsome anxious 
expression and asked, ‘‘ Doctor, when will you 
set my broken bones”? This is interesting in 
that even after ten days the muscles returned 
to normal placement. Prompt union followed. 

The next case (Figs. 6 and 7) is that of a 
temperamental Hebrew woman sixty-five years 
of age, quite stout, with a spiral oblique frac- 
ture of the humerus. Figure 6 shows the cast 
that had been applied after an attempt had 
been made to correct. An operation was advised 
for better correction. She refused and her family 
physician brought her to my office. With the 
patient seated in a chair, my humerus splint 


Fic. 9. Reduction femur splint (Masland); 


no anesthesia; free movement of the knee 
and hip. 


inches tall, and weighing 184 pounds. She had a 
comminuted fracture “f the left femur. There 
was a fracture along the base of the neck and a 
transverse fracture across the great trochanter. 
She spent three days in a hospital in the one 
position and developed a bed sore the size of a 
silver dollar. The family refused to permit a 
Smith-Pedersen operation and took her home. 
She was taken to the Northeastern Hospital 
where I applied my femur splint the evening 
of the third day. Owing to the sensitive skin 
and the overlying flaps of abdominal fat, 
moderate extension was applied. The eversion 
of the limb was changed to moderate inversion. 
The properties of the splint prevent the patient 
from changing this position. Malgaigne’s 
assertion that correction of the eversion is most 
important should receive more attention than 
is given It. 

Keeping a dry bed, changing her position 
frequently, and careful supervision of the 
pressure from the buttock ring resulted in the 
healing of the original bed sore and no further 
skin lesion. She suffered from rheumatic 
hypertrophic osteo-arthritis centered in the 
knee. She had no fracture pain during the 
treatment. 

Six weeks after injury the x-ray showed an 
unusual deposit of callus for one of her age and 
general physical condition. The splint was 
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removed at this time. Two weeks later she was 
given crutches. Ability to walk has been 
progressive with her increasing measure of 
confidence. Function is normal. After four 
months she bore her full weight on the limb 
with no discomfort. 


Patients with hip fractures in whom 
other factors warrant can be placed in a 
wheel chair immediately after the reduc- 
tion. Crutches are permissible with those 
familiar with and able to use them. 

These cases show that whatever the type 
of rotation or shortening, the splint com- 
pels a return to practically normal length 
and alignment. 

Apposition of the bone ends, the most 
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important contribution to bone union, can 
be secured in all prompt reductions of the 
deformity. 

These cases and many others which 
might be cited demonstrate clearly that the 
inherent difficulties encountered in the 
commonly used operative and non-opera- 
tive methods can be practically eliminated 
with the use of these splints which incor- 
porate modern and efficient mechanical and 
physiological features. 
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PATHOLOGICAL dislocations are the result of disease and are not treated 
as traumatic conditions. Congenital dislocations are developmental, and 


have no relation to traumatism. 


From “Fractures and Dislocations for Practitioners” by Edwin O. 


Geckeler (The Williams & Wilkins Company). 
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UBDIAPHRAGMATIC, or sub- 
S phrenic, abscess is not a common 

condition and probably with the 
increased use of chemotherapeutic agents 
it will become even less common. Cer- 
tainly, the use of chemotherapeutic agents 
for the control and prevention of peri- 
tonitis has been wonderfully effective. 
Since in almost all cases subphrenic 
abscess is a complication of peritoneal 
inflammation, it seems logical that control 
or prevention of peritonitis will prevent 
the development of subdiaphragmatic ab- 
scesses to a great extent. Nevertheless, 
subphrenic abscess is a complication that 
can result from any inflammatory process 
in the abdomen or from any abdominal 
operation; it is a serious complication and 
is particularly serious when thoracic com- 
plications are manifest. 


DATA ON OUR SERIES 


From 1930 to 1942 inclusive, eighty 
cases of subphrenic abscess have been seen 
at the Mayo Clinic. In fifty-nine cases 
(74 per cent) the abscess had developed 
before the patient entered the clinic, and 
most of these patients had undergone one 
or more attempts at surgical drainages 
prior to admission. In general, it can be 
said, therefore, that our series represents 
the late phases of the disease and conse- 
quently a large number of complica- 
tions were present. Thoracic complications, 
therefore, will be emphasized in this paper 
but first we shall consider subphrenic 
abscess generally. 


PATHWAYS OF INFECTION AND 
ETIOLOGIC FACTORS 


The subphrenic spaces can become in- 
fected in a variety of ways. According to 


Hochberg,’ the usual routes are (1) by 
direct extension from the peritoneum or 


‘contiguous organs, such as the gallbladder, 


stomach, duodenum, kidney, spleen, pan- 
creas, and so forth; (2) by distant exten- 
sion, as from appendiceal infection, and 
pelvic abscess; (3) by rupture of a hepatic 
abscess and thoracic empyema sac into the 
subphrenic spaces and by extension from 
osteomyelitis of a rib and so forth; (4) by 
retrograde lymphatic spread from a pul- 
monary abscess or thoracic empyema; (5) 
by hematogenous spread from osteomye- 
litis, septicemia or furunculosis, and (6) 
by direct implantation by injury to an 
anatomically related organ. Obviously, the 
simplest and most logical mode of spread 
of infection to the subphrenic region is by 
extension from inflammatory processes 
within the abdomen. Ochsner and De- 
Bakey"! found that subphrenic abscess was 
a complication of an intra-abdominal 
suppurative process in 84 per cent of their 
3,608 cases collected from the literature 
and encountered in their practice. In our 
series almost every abscess arose from 
intra-abdominal inflammation of some 
kind. According to the literature, extension 
of thoracic infection into the subphrenic 
region was responsible for only about 2.5 
per cent of cases, and trauma for only 
2.1 per cent. Undoubtedly, infection of the 
subphrenic region can develop by any of 
the routes suggested by Hochberg but 
infection by any route except direct 
extension from intra-abdominal disease 
must be rare. 

Some degree of subphrenic inflamma- 
tion may occur in many cases in which 
suppuration does not appear. Ochsner and 
Graves’? have stated that subphrenic 
inflammation subsides without the devel- 
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opment of true suppuration in about two- 
thirds of all cases. In thirty-two of 175 
cases of subphrenic inflammation reported 
by Faxon,® the clinical course, physical 
findings and roentgenologic studies sug- 
gested subphrenic inflammation but the 
inflammation subsided without surgical 
interference. In an additional six cases 
operation was performed and no pus was 
found. Faxon concluded, therefore, that in 
thirty-eight cases (22 per cent) of his 
series, subphrenic inflammation had sub- 
sided without drainage. All agree that 
probably subphrenic inflammation does 
subside without suppuration in a high 
percentage of cases. 

In about 31 per cent of cases collected by 
Ochsner and DeBakey,'! the subphrenic or 
subdiaphragmatic abscess resulted from 
suppurative disease of the appendix, in 
28 per cent from lesions of the stomach and 
duodenum and in 13 per cent from lesions 
of the biliary tract. In 35 per cent of the 
eighty cases we reviewed, the abscess 
developed from diseases of the stomach 
and duodenum, in 22 per cent from diseases 
of the gallbladder, and in 22 per cent from 
lesions of the appendix. The incidence of 
diseases of the gallbladder, stomach and 
duodenum as etiologic factors in our series 
is relatively high and that of appendicitis 
is relatively low as compared to the 
incidence in other reported series. This dis- 
parity undoubtedly is explained by the fact 
that diseases of the upper gastrointestinal 
tract are seen at the Mayo Clinic much 
more frequently than is appendicitis. 


ANATOMY OF SUBPHRENIC SPACES 


A brief review of the anatomy of the 
subphrenic spaces is essential to any dis- 
cussion of inflammations in this region. 
Martinet,? of France, and Barnard,! of 
England, were the first to describe accu- 
rately the subphrenic spaces from a surgical 
point of view and all subsequent descrip- 
tions of this region have drawn heavily 
from their works. From a surgical view- 
point, the subphrenic or subdiaphragmatic 
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region includes the region extending from 
the diaphragm above to the transverse 
colon below. The intraperitoneal sub- 
phrenic region is subdivided by the liga- 
ments of the liver and adjacent structures 
essentially into three spaces on the right 
side and one on the left side. The right 
anterior and posterosuperior spaces are 
bounded by the diaphragm above, by the 
liver below, and are separated from each 
other by the coronary ligament of the liver 
and its lateral extensions. The right inferior 
space is bounded by the kidney posteriorly, 
the liver above, the round ligament of the 
liver medially and the transverse colon 
below. The space on the left side is bounded 
by the diaphragm above, by the left lobe 
of the liver below and to the right, by the 
spleen to the left, the coronary and falci- 
form ligaments to the right and by the 
stomach and omentum below. 


SITE OF ABSCESS 


According to most reports, the most 
common site of subphrenic abscess is the 
right side and especially the right superior 
spaces. It is logical that most abscesses 
should be on the right since the appendix, 
gallbladder and duodenum are all on the 
right side and are the most frequent sites 
of conditions which lead to subphrenic 
inflammation. In 89 per cent of the cases 
in our series, the abscesses were on the 
right side. According to Carter,’ left sub- 
phrenic abscesses are usually the result of 
pelvic inflammation which extends to this 
region along the colic gutters. The pre- 
dominance of infections in the superior 
spaces on the right side is due to the fact 
that although the inferior spaces com- 
municate freely with the peritoneal cavity, 
the suprahepatic region is more nearly a 
closed space and, therefore, offers condi- 
tions conducive to the development of a 
localized suppurative process. Further- 
more, Overholt and Donchess!* have shown 
by ingenious experiments that a definite 
negative pressure Is present in the sub- 
phrenic spaces which, in association with 
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diaphragmatic motion, tends to suck in 
infection. In 66 per cent of Faxon’s cases 
and in 67 per cent of Ochsner and De- 
Bakey’s cases, the suprahepatic space was 
invaded. An abscess in one space can 
extend to others readily and in our series 
so many patients were seen late in the 
course of the disease that the abscess was 
not commonly localized to one space. It 
was impossible to determine the exact 
location of the primary subphrenic abscess 
in enough cases to be of any statistical 
value. 


THORACIC COMPLICATIONS 


The thoracic complications of sub- 
phrenic abscess constitute the greatest 
danger and it is with these complications 
that we are particularly concerned. The 
diaphragm offers an efficient barrier to 
the extension of thoracic infection to the 
abdomen but because of the nature of the 
lymphatic circulation, inflammatory sub- 
phrenic lesions have a tendency to extend 
through the diaphragm. Lemon and Hig- 
gins® studied the lymphatic absorption 
through the diaphragm and found that 
particulate matter seemed to be taken up 
diffusely on the undersurface. It passed 
between the mesothelial cells of the peri- 
toneum into tiny lymphatic vessels and 
was carried between the muscle bundles. 
They demonstrated that normal muscular 
contraction of the diaphragm contributed 
to passage of the particulate matter 


through the diaphragm. The transfer from . 


the peritoneal to the pleural surface was 
rapid, requiring only from three to five 
minutes when the muscle was normal and 
from ten to twelve minutes when it was 
paralyzed. It also was observed that the 
lymphatics of the right leaf of the dia- 
phragm carried a greater amount of 
material than those of the left, even when 
the muscle of the left side was normal and 
that of the right side was paralyzed. Since 
‘the plexus of lymphatic vessels filled 
rapidly and the lymph was separated 
from the pleura only by pleural meso- 
thelium, Lemon and Higgins concluded 
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that by mere continuity of tissue, infection 
might readily set up inflammatory reaction 
of the pleura and cause effusion. Material 
injected into the pleural space was not 
absorbed by the pleural covering of the 
diaphragm. It is, therefore, not difficult to 
understand why the most frequent com- 
plication of subphrenic abscess is thoracic 
inflammatory process. 

When thoracic complications occur, the 
pulmonary symptoms may be so striking 
that the patient is thought to have primary 
intrathoracic disease and serious diagnostic 
errors are made. The problem is often 
further confused by the fact that the first 
important symptoms and signs of the sub- 
diaphragmatic abscess may be caused by 
the intrathoracic extension. It has been 
Dexter’s® experience, as well as our own, 
that the diagnosis of subphrenic abscess 
too often is made after pulmonary compli- 
cations have occurred. 

Whether empyema, pneumonitis or bron- 
chial fistula develops after perforation of 
the diaphragm by a _ subdiaphragmatic 
abscess depends on the existence of a free 
pleural space. If the visceral and dia- 
phragmatic pleurae are adherent to the 
diaphragm, the abscess perforates directly 
into the lung, causes pneumonitis and 
eventually bronchial fistula. If the basal 
portions of the pleurae are not adherent 
to the diaphragm, perforation is followed 
by extensive empyema; the empyema may 
rupture later into a bronchus. 

Beye? has reported thirty-one cases of 
subphrenic infection, in twenty-three (74 
per cent) of which pulmonary complica- 
tions developed. In his series, gross perfora- 
tion of the diaphragm occurred in fifteen 
cases. Overholt and Donchess" agreed with 
Beye that pleural effusion was often an 
early sign of the development of sub- 
phrenic abscess and that empyema was 
the commonest thoracic complication. In 
Steele’s!‘ series of forty-eight cases of sub- 
phrenic abscess, the incidence of bronchial 
fistula was 12.5 per cent. The development 
of a bronchial fistula did not affect the 
mortality rate in Steele’s series which was 
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50.8 per cent in cases without fistula, and 
50 per cent in the cases with bronchial 
fistula. In Ochsner and DeBakey’s" 3,608 
collected and personal cases, the most 
important complications, in order of fre- 
quency, were pleurisy, perforation of the 
diaphragm, empyema and bronchial fistula. 
In their total series of cases collected from 
the literature the incidence of bronchial 
fistula was 10.5 per cent. The gravity of 
the thoracic complications is demonstrated 
by the mortality rate among the seventy- 
five patients whom Ochsner and DeBakey 
had seen personally. It was 50 per cent 
among those who had thoracic complica- 
tions and 16.3 per cent among those who 
did not have thoracic complications. 


CLINICAL FEATURES 
OF SUBDIAPHRAGMATIC ABSCESS 


As previously stated, pulmonary symp- 
toms may be so prominent that a diagnosis 
of primary intrathoracic disease often is 
made. However, some of the pulmonary 
complications are insidious and completely 
overshadowed by the presence of the sub- 
phrenic abscess. This is especially true 
of a small pleural effusion which occa- 
sionally is an early manifestation of 
subdiaphragmatic abscess. Elevation of the 
diaphragm on the affected side may 
obscure basilar pneumonitis which often 
precedes the rupture of an abscess through 
the diaphragm. In contrast to these com- 
plications, perforation of a subdiaphrag- 
matic abscess into a bronchus is usually 
sudden and dramatic. When this occurs, 
the cardinal symptom is a sudden attack of 
coughing with expectoration of a large 
amount of purulent sputum, which usually 
has a foul odor. Such paroxysms have been 
known to cause sudden death from drown- 
ing or have given rise to a fulminating 
and fatal bronchopneumonia. Immediately 
after the paroxysm, the patient is usually 
much improved by the drainage of the 
abscess. However, in most instances, the 
cough and expectoration continue inter- 
mittently. Rarely is such an _ episode 
followed by spontaneous recovery. 
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DATA ON OUR SERIES 


The age and sex incidence in our group 
of eighty cases of subphrenic abscess is in 
agreement with most series. The average 
age was forty-two years. The age incidence 
is shown in Table 1. Sixty-seven (84 per 
cent) of the patients were males. 

TABLE | 


AGE INCIDENCE, IN EIGHTY CASES OF 
SUBDIAPHRAGMATIC ABSCESS 


Age, Years Cases 


Subphrenic abscess is, of course, a com- 
plication of a pre-existing inflammatory 
process within the abdomen. The causative 
factors of the abscesses in our series of 
eighty cases are given in Table 1. As in 
other series, the right side was involved 
most frequently. It was affected in 89 per 
cent of the cases in our series. 


TABLE II 


ETIOLOGY, IN EIGHTY CASES OF 
SUBDIAPHRAGMATIC ABSCESS 
Cases 
Lesion in stomach or duodenum...... 28 


Perforated ulcer—18 
Postoperative stomach—1o 

Disease of gallbladder.............. 18 
Ruptured gallbladder—7 
Postoperative gallbladder—11 


3 
Pelvic abscess (salpingitis).......... 3 


Thoracic complications were present in 
fifty-two cases (65 per cent) of our series. 
Bronchial fistula evidenced by cough and 
expectoration of large quantities of pus 
was present in thirty-two (40 per cent) of 
the cases by the time a diagnosis of sub- 
phrenic abscess was made, and in ten 
cases empyema without bronchial fistula 
was present. Pneumonia and pleural effu- 
sion were found in four and six cases, 
respectively. 
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DIAGNOSIS AND PROGNOSIS 


The high incidence of serious thoracic 
complications in our series indicates that 
the medical profession is not sufficiently 
aware of the problems of subphrenic 
abscesses. Subphrenic abscess is a compli- 
cation which can occur after any abdominal 
operation or inflammatory process within 
the abdomen and should be considered as a 
possibility more frequently than it has 
been in the past. A diagnosis of subphrenic 
abscess requires first a consideration of its 
possible occurrence. The old adage, “Pus 
somewhere, pus nowhere, pus under the 
diaphragm,” should be remembered more 
frequently. 

The diagnosis is not difficult in most 
instances. A history of an abdominal con- 
dition which could cause a subphrenic 
abscess, with evidence of a suppurative 
process manifested by fever and elevation 
of the leukocyte count which cannot be 
accounted for otherwise: is sufficient to 
warrant investigation. Roentgenographic 
studies of the diaphragm with antero- 
posterior and lateral views with the patient 
in the erect position are of greatest value. 
The presence of a fluid level under the 
diaphragm was demonstrated in this man- 
ner in about 25 per cent of our cases. 
Marked elevation and immobility of the 
diaphragm are significant. It is generally 
agreed that diagnostic aspiration should 
never be attempted in cases of suspected 
subphrenic abscess. The subphrenic region 
is not anatomically suited to such pro- 
cedures since it is necessary to traverse 
either the peritoneal or pleural cavities 
with the needle in such cases and the 
danger of setting up infection in these 
cavities is very great. Furthermore, failure 
to obtain fluid proves nothing. Exploratory 
operation is without question the logical 
and safe procedure in cases of suspected 
subphrenic abscess. The seriousness of 
delayed diagnosis of subphrenic abscess 
and the development of pulmonary com- 
plications is evidenced by the fact that in 
our series the mortality rate in the fifty-two 
cases in which pulmonary complications 


Clagett, Tinney—Subphrenic Abscess American Journal of Surgery 193 


were present was 44 per cent, while the 
mortality rate in twenty-eight cases in 
which thoracic extension was not present 
was 32 per cent. Then, too, the presence 
of a bronchial fistula seems to be of 
significance prognostically. Of thirty-two 
patients in our series who had fistula, six- 
teen (40 per cent) failed to survive, whereas 
the mortality rate in forty-eight cases 
without fistula was 29 per cent. 

The etiology of the subphrenic abscess 
is also of prognostic significance. In three 
cases in our series, abscesses caused by 
actinomycosis and in one case caused by 
tuberculosis were fatal. 

While cases have been reported in which 
subphrenic abscess apparently has been 
evacuated and healed by spontaneous 
evacuation through bronchial fistula, it is 
generally recognized that the mortality 
rate in cases of subphrenic abscess will be 
more than go per cent unless surgical 
drainage of the abscess is established. 
Obviously, the optimal time to establish 
drainage is before thoracic complications 
have developed. The possibility of sub- 
phrenic abscess, therefore, must be kept in 
mind and this becomes the serious respon- 
sibility of anyone dealing with any inflam- 
matory abdominal process or abdominal 
operations. 


OPERATIVE PROCEDURES 


Clairmont and Meyer,’ in 1926, were the 
first to suggest the extraserous approach 
to subphrenic abscesses. It is unfortunate 
that their suggestion was neglected for so 
long because this approach is now obvi- 
ously the safest and most logical one in 
most cases of subphrenic abscess. The 
various one-stage and two-stage trans- 
pleural approaches and the transperitoneal 
approaches all have had their periods of 
favor but now have generally fallen into 
disuse. That the type of approach to sub- 
phrenic abscess is a serious consideration 
is well illustrated by the mortality figures 
reported by Faxon and by Ochsner and 
DeBakey for different operative proce- 
dures. Faxon reported a mortality rate of 
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55 per cent in cases in which drainage was 
established by the transperitoneal route, 
41 per cent in cases of drainage by the 
transpleural approach, and 27 per cent 
when drainage was established by the 
extraserous route. Ochsner and DeBakey 
reported a mortality rate of 50 per cent 
in cases in which drainage was established 
transperitoneally, 42.8 per cent when the 
transpleural approach was used, and 20 per 
cent when extraserous drainage was insti- 
tuted. Obviously in some cases subphrenic 
abscess may be complicated by empyema 
for which a transpleural type of operation 
may be necessary, and in other cases by 
some intrahepatic abscesses which may 
have to be drained transperitoneally. In 
most instances, however, if the diagnosis 
is made sufficiently early in the course of 
the process, adequate and safe drainage can 
be established by the extraserous route. 

The approach to abscesses situated 
anteriorly, as indicated by the lateral 
roentgenograms, is made by an incision 
just below the costal arch. The incision is 
carried down through the muscle and 
posterior fascia to the peritoneum. A line 
of cleavage is established just outside the 
peritoneum and, by blunt dissection, the 
peritoneum is stripped from the under- 
surface of the diaphragm until the indura- 
tion and fluctuation of the abscess are 
demonstrated. An opening is then made 
into the abscess sufficiently large to 
establish adequate drainage. 

For abscesses situated posteriorly it is 
necessary to resect the twelfth rib. Melni- 
koff!® has demonstrated that in about 62 
per cent of cases the pleura extends to the 
twelfth rib but that it never extends as 
low as the spine of the first lumbar verte- 
bra; therefore, a transverse incision Is 
made across the periosteal bed of the 
twelfth rib at the level of the first lumbar 
spine and, by blunt dissection, a line of 
cleavage is established below the dia- 
phragm but outside the fascia enclosing 
the kidney and adrenal glands, and the 
dissection is extended until the abscess is 
reached. 
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These approaches can be carried out 
quickly and easily even on patients who 
are extremely ill. After establishment of 
adequate external drainage of these sub- 
phrenic abscesses, rapid improvement takes 
place and in cases complicated by bron- 
chial fistula, the fistulas close and cough 
clears up rather rapidly. If the bronchial 
fistulas have been present for some time 
before drainage of the subphrenic abscess 
is established, bronchiectasis may develop 
in the lung from chronic inflammatory 
changes in the bronchi, even though the 
abscess heals satisfactorily. This fact indi- 
cates further the importance of early 
diagnosis and drainage of subphrenic 
abscess. 


SUMMARY 


We will summarize briefly the outstand- 
ing points of our study. Subphrenic abscess 
is a complication that can occur after any 
abdominal operation or any inflammatory 
process in the abdomen. It too frequently 
is not recognized until serious thoracic 
complications have developed. Thoracic 
complications which are late complications 
of subphrenic abscess are responsible for 
the high mortality rate of subphrenic 
abscesses. Early recognition and treatment 
of subphrenic abscess will prevent thoracic 
complications. 

The extraserous approach to subphrenic 
abscesses is the safest and most effective 
means of treating subphrenic abscess. 
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To increase exposure, especially in the upper abdomen, a transverse 
incision may be made through the skin and anterior and posterior sheaths 
of the rectus muscle at right angles to a median incision. This type of 
exposure may be indicated in certain operations upon the gallbladder, 
stomach, pancreas, spleen, and transverse colon. 

From “Operations of General Surgery” by Thomas G. Orr (W. B. 


Saunders Company). 
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PLASTIC RECONSTRUCTION OF ACQUIRED DEFECTS 
OF THE EAR 


WITH CASE REPORTS 


Mayor AtrreD J. SURACI 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


CQUIRED defects of the ear are due 
to a number of factors among which 
the most important are trauma, 

infection, malignant growths, burns of the 
face, usually resulting in a partial loss of 
the ear, and syphilitic ulceration. Injuries 
about the head and face since the advent 
of mobilization and the increased magni- 
tude of the Army training program in 
mechanized warfare, and actual combat 
have become much more common, and 
as a natural consequence new problems 
in plastic reconstruction have presented 
themselves. 

In the cases reported we are dealing with 
traumatic, partial or complete avulsion of 
the auricle following accidents with mech- 
anized equipment, such as automobiles, 
jeeps, motorcycles and trucks. 


ANATOMY OF EXTERNAL EAR 


Anatomically the external ear consists of 
auricula and the external acoustic meatus, 
the former being connected to the sur- 
rounding parts by ligaments and muscles 
and to the external acoustic meatus by 
fibrous tissue. It is made up of a frame- 
work of a single piece of thin, intricately 
shaped, yellow fibrocartilage which gives 
form to this part of the ear, being absent 
only in the lobule, which consists of fibro- 
areolar tissue covered by skin, and between 
the tragus and beginning of the helix. The 
cartilage is covered with thin integument, 
there being scant intervening subcuta- 
neous tissue; very fine hairs covering the 
skin and furnished with sebaceous glands 
are more numerous in the concha and 
scaphoid fossa. 

The arterial arrangement and _ subse- 
quent great vascularity is such that the 


external ear receives a rich blood supply 
from the anterior auricular branch of the 
superficial temporal, the occipital and 
posterior auricular branches of the external 
carotid, thus making possible a variety of 
reconstructive procedures. 

In the drawing below an attempt has 
been made to give an accurate conception 
of the external ear with all of its important 
structures applicable to this type of work. 
(Fig. 1.) 

In spite of many articles and opinions to 
the contrary, the auricle does aid in hearing 
and the localization of the origin of sound; 
hence, plastic operations are not merely 
cosmetic measures, but in frequent in- 
stances there is a marked improvement in 
hearing following surgery. From the stand- 
point of appearance, loss of tissue is quite 
important, particularly in individuals who 
cannot conceal the defects; an appropriate 
coiffure readily hides the defect in women. 
One must keep both the functional and 
high cosmetic standards required in mind 
when planning repair. 

The repair of partial losses of the ear 
may be performed by means of a folded 
flap taken from the post-auricular region 
as illustrated in Figure 2. 

It has been a general concession that 
reconstruction of the external ear is a most 
difficult and tedious problem in plastic 
surgery because of its complicated struc- 
ture and its isolated position. As recently as 
1929, A. D. Davis remarked that “many 
attempts at correction have resulted in an 
end result that looked more like cabbage 
than an ear.” 

Our goal in the complete or partial 
reconstruction of the external ear is seven- 
fold physically: It must be the correct size; 
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it must be similar in outline to the opposite 
ear; there must be an equally divergent 
angle from the head; it must be the same 
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Fic. 1. Photograph of original drawing of the external ear showing the origin 
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side for there will be some slight shrinkage 
of both the soft and the hard tissues, 
particularly is this true during the first 
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of the blood supply in relationship to the cartilaginous framework and 


integument. 


relative height; the new auricle must retain 
its size and shape permanently; the proper 
rigid and soft tissues must be utilized 
which may be flattened into contours and 
curves as the normal ear, and lastly the 
coloring of the new ear must compare 
favorably with that of the normal ear. At 
best we approximate the intricate design 
of nature hence an adequate plan is neces- 
sary for success in reconstructing an 
auricle. The immediate final reconstruction 
should be slightly larger than the opposite 


year. The tendency of reconstructed au- 
ricles to shrink has been one of the appar- 
ently insurmountable difficulties of the 
task of reconstruction; therefore, it is 
better to have an abundance of tissue for 
it is easier to discard than go after more 
tissue. 

One of the prime problems in the re- 
construction of a new external ear is the 
formation of an adequate support and 
reproduction of the various eminences 
and depressions, and the external auditory 


= 
‘a \ 
ye 
& 
| 
Pe 


NovEMBER, 1944 


Suraci—Acquired Defects of Ear 


American Journal of Surgery 


198 


later in addition to having the decided 
disadvantage of not being able to make 
them look life-like. Attempts at permanent 


canal. Best results are obtained when the 
framework consists of utilizing autogenous 


from the eighth 


costal cartilage, usually 


Fic. 2. While on maneuvers in July, 1942, this soldier, aged twenty-four, overturned in a jeep 


fracturing his left jaw and losing the upper portion of the right ear. A lateral view of the pre- 
operative appearance is shown in (a); soon following admission to the hospital, a flap was ele- 
vated from the posterior auricular region and sutured to form the helix as shown in (6) on the 
eighth postoperative day, and at the same time a split thickness graft was sutured in the bed of 
the elevated flap. Twenty-one days later the attached flap was crosscut in a manner that the hair- 
line was maintained and the flap then accurately approximated to form the helix, scaphoid 
fossa and part of the fossa triangularis. The postoperative appearance is shown in (c) through 


(f) taken seven weeks following the first stage. 


and ninth ribs, nasal septum cartilage in 
adults, or a properly shaped bone graft 
from the iliac crest (used when other 
methods are impracticable). 

Evidence at the present time still indi- 
cates that autogenous costal cartilage tends 
to maintain its original cellular structure 
following transplantation for the longest 
period. Where the ear is small enough, we 
have used the cartilage of the nasal septum 
with very presentable end results. (Fig. 3.) 
There has been that group which utilized 
foreign material such as ivory, wire, wax, 
celluloid, plastics or even metal, but they 
eventually reacted as all foreign bodies do 
ultimately, and were extruded sooner or 


results in this group have not been reliable. 
Others, such as Gillies and Greely, have 
used donor cartilage taken from another 
individual, usually the maternal ear carti- 
lage, and there has been a general trend 
toward using cartilage from some member 
of the family with similar blood types; but 
this is not essential, for the survival of 
cartilaginous homografts is good not ap- 
pearing to depend upon blood grouping. 
Their behavior is clinically similar to 
cartilaginous autografts. Having decided 
upon the rigid support to be used, a flap, 
which goes to make up the fossa of the 
helix, is outlined in the temporomastoid 
region, making certain that it does not 
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extend beyond the hairline for obvious _ size of the cartilage in order that the skin 
reasons and that it is at the same level fits snugly into the contours of the carti- 
as that of the existing opposite ear. The lage, but is not under undue tension. 


d e 

Fic. 3. Photographs of a soldier, aged twenty-three, with an avulsion of the right pinna as a result of 
being thrown against one of the tarpaulin staves when the truck in which he was riding ran into a 
ditch on January 30, 1943. Two months later he was admitted for reconstruction of the ear. (a) is 
the appearance upon admission; nasal septum cartilage was utilized for the supporting structure. 
(b) shows the neck flap attached to the cartilage supported mastoid flap, forming the helix. 
(c), (d), (e) show the postoperative appearance taken twelve weeks following the first stage. 
Lobe reconstruction will complete the case. (Surgeon on this case was Lt. Colonel G. K. Lewis, 
M.c., with Major G. M. Sanes, M.c. and author assisting.) 


incision for emplacement of the patterned After healing has taken place, the patient 
cartilage is usually made along the posterior is ready for the next stage, the first step 
inferior border followed by careful under- of which consists of incising the previously 
mining, of the skin only, beyond the actual outlined ear down through the temporal 
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fascia and the cervical fascia covering layer of 4 per cent xeroform gauze in 
the sternocleidomastoideus insertion inthe petrolatum usually suffices as the stent. 
temporomastoid region and elevating the The second step in this stage is the prepara- 


e f 

Fic. 4. Photographs of a soldier accidentally struck in the left ear with a drinking glass causing a 
laceration involving the helix, scaphoid fossa, limbs of the anti-helix, the fossa triangularis, 
and cauda helicis through the entire thickness of the ear and part of the concha. (a) and (b) 
are the immediate preoperative appearances. The repair was completed within two hours fol- 
lowing the injury, (c) and (d), the cartilage in this case, being sutured with fine No. ooo white 
silk and the skin with No. ooo black silk. An uneventful recovery occurred and (e) and (f) are 
photographs taken on the twenty-seventh postoperative day. 


cartilage containing flap. A split thickness tion of a flap for the required soft tissue 
graft is then placed behind the ear flap reconstruction. In the male the skin of the 
and stented into place; a gauze roll with a_ lower neck is usually the most applicable 
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for it matches the skin of the ear in color adjustments but this is not a difficult prob- 
and texture fairly well and is thinner than lem, for with patience most of the finer 
that of the upper portion of the neck or of details of contour may be attained. The 
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a b 
Fic. 5. Photographs of a soldier, aged twenty-five, who was admitted 
to the Hospital on January 5, 1943, with a large painful keloid 
growth of the left-ear lobe, angle of the jaw and neck (a) inter- 
fering with utilization of his helmet strap, which originated when 
he ran into a barbed wire fence in 1929 snagging the lower part of 
the ear. The keloid was removed surgically in 1938 but it recurred 
and was again removed on January 6, 1943. This was followed 
by two prophylactic doses of x-ray (by Major F. W. Wiklund) 
consisting of two treatments at five-day intervals of 260 R. units 
each, a total of 520 R. units at 100 K.V., 4 M.A. through 1.5 mm. 
aluminum filtration, and (b) is the appearance on the ninth post- 
operative day. A follow-up twenty-eight months later reveals that 


no proliferation has occurred to date. 


the chest. The pedicle outlined is undercut 
then resutured into its bed, and while the 
split thickness graft is taking behind the 
ear flap, the neck flap is developing its own 
blood supply. When the tissues are ready, 
this being determined by texture, appear- 
ance and blood supply, the formerly ele- 
vated neck flap is again elevated in the 
subsequent stage suturing the distal end 
of the flap to the region of the spina helicis 
superior to the external auditory meatus 
and the remainder of the flap is sutured 
about the cartilage supported mastoid flap 
to form the helix. At this time a split 
thickness graft is placed in the former bed 
of the flap. (Fig. 3b.) The proximal end of 
the flap is left attached until such a time 
that the helix has healed (usually twenty- 
one days) following which it is detached 
and the lobule of the ear formed. Occa- 
sionally, it is necessary to make minor 


minor contours of the pinna are quite 
variable in different individuals hence it is 
more important to concentrate on the size 
and proper angle of the ear rather than 
reproductions of these contours. 

It may be mentioned that some indi- 
viduals prefer to construct an entire ear on 
the arm and at a later date transfer the 
formed ear by a tubed pedicle to its final 
site on the head, but this does not appeal 
to us due to the uniformly good results ob- 
tained by the method described above. 

Padgett gives a description of total re- 
construction of the auricle in three similar 
major procedures with the exception that 
he makes a large cervical flap and splits 
it distally, taking the wider anterior part 
to cover the posterior cartilage graft then 
transplanting the lower end of the pedicle 
flap to the upper end of the ear flap and 
later the end of the tubed pedicle is reversed 
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and forms the lobule of the ear; subsequent 
trimming and reshaping is necessary. 

Fitch, years ago, reported a case in a 
young man whose ear was completely 
severed from his head at which time it was 
immediately picked up and brought to 
the doctor’s office where it was cleansed 
and sutured into place, healing perfectly. 
This is the only report with which I am 
familiar giving such a result. Such has not 
been our experience where we have seen 
or heard of such cases; and since results are 
so uniformly bad in attempting such a pro- 
cedure, it would be much more advisable to 
save the cartilage of the detached ear for 
future reconstruction by suturing it into 
a subcutaenous pocket in the abdominal 
wall until prepared to place it in its proper 
location. 

Another problem which frequently looms 
up is that of traumatic laceration of the 
external ear. When the wound is simple, 
single or linear in character accurate 
approximation of the skin with No. ooo 
Corticelli silk gives excellent results; but 
where the wound is multiple and jagged, 
one should make every effort to preserve 
the cartilage of the lacerated area. The 
question of suturing the cartilage is arbi- 
trary, although most do not; if the surgeon 
elects to suture it, he should use the very 
finest silk available, at least No. 000, and 
in the white shade in order that it will 
not be visible through the skin. (Figs. 4 
and 5.) 

Bulbulian has described an improved 
technic for prosthetic restoration of facial 
defects by the use of latex compounds; but 
although there are conditions in which this 
method may be of advantage such as in 
advanced age, or as a temporary economic 
measure before reconstruction is accom- 
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plished, it does not affect individuals of this 
age group or status to a great extent. 


CONCLUSION 


There is an abundance of literature on 
ear reconstruction all of which strike the 
same defeatist and discouraging note, but 
I am of the opinion that a high percentage 
of successful ear reconstruction can be per- 
formed with intelligent planning, keeping 
in mind the necessary requirements and 
the various methods by which they may 
be attained. At times it taxes one’s in- 
genuity and imagination but with the 
continued development of operative skill 
it can be accomplished. 
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GALLBLADDER SURGERY 


A FIVE-YEAR SURVEY 


MIcHAEL BuRGHARDT, M.D. 
On Surgical Staff, Norwegian Hospital 


BROOKLYN, NEW YORK 


patients operated upon at the 

Norwegian Hospital, from January 
I, 1939, up to and including December 31, 
1943. In this survey certain points of 
interest are found and will be discussed 
in this paper: 


: SURVEY has been made of 212 


was a female age fifteen who had gallstones. 
The oldest patient was a female age 
seventy-four years, also with gallstones. 
Most of the patients having stones were 
females between the ages of thirty-five 
and fifty-five. (Table 11.) 


Nationality. Gallstones occurred most 


Primary Gallbladder Surgery 
Gallbladder Secondary Gallbladder Surgery 
(1) Cholecystotomy-carcinoma of stomach, liver, pan- 


creas, 


Abdominal carcinomatosis. 1 case 
(2) Cholecyst-duodenostomy- 
Carcinoma head of pancreas. 1 case 


Types of Surgery 


(3) Cholecystostomy-acute pancreatitis 2 cases 
(4) Cholecystostomy-subacute pancreatitis 1 case 


(5) Cholecyst-jejunostomy and biopsy 
Metastatic scirrhous carcinoma 
Liver and pancreas 1 case 

(6) Cholecystostomy and gastro-enterostomy 
Neoplasm pancreas and duodenal 
obstruction I case 


Common Duct 


(1) Choledochostomy 6 cases 

(2) Cholecystectomy and choledocholithotomy 
Transduodenal 1 case 

(3) Cholecystectomy and Choledochostomy 4 cases 

(4) Cholecystectomy and Choledochotomy 2 cases 


Sex. There were about four times as 
many females as males who had their 
gallbladders removed. Even those who 
had the combined operation of chole- 
cystectomy and appendectomy the ratio 
was 4 to I. In the cholecystostomies the 
ratio was about 2 to 1. Females had gall- 
stones about three times more frequently 
than males. (Table 11.) 

Age Incidence. The youngest person 
operated upon during this five-year period 


frequently in American patients. The 
Norwegian and Italian races also had 
frequent cases of gallstones. (Table 111.) 
Pathology. ‘There were 152 patients 
operated upon in whom gallstones were 
found and there were 166 patients in 
whom the gallbladder was studied patho- 
logically. Of these gallbladders four cases 
were reported normal. One normal gall- 
bladder contained stones. The rest had 
varying degrees of pathological processes. 
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TABLE I 
Female | Male 
Operation Incision Cases Anesthesia 
Cholecystectomy Right upper rectus 95 | General 97 26 
Right upper mid rectus 7 | Spinal 
Right upper paramedium | 11 | Spinal (pontocain) | 31 
Transverse 2 | Spinal (serial) 
Bevain upper rectus I | 
Mayo Robson 5 | 
| Oblique subcostal 2 | 
Cholecystectomy and ap-| Right upper rectus 36 | General | 33 9 
pendectomy mid rectus 4 | Spinal 
— Robson 1 | Spinal (pontocain) | 
Right upper paramedium | 1 | 
Cholecystectomy and chole- | Right upper rectus 4 | General | 2 2 
dochostomy Spinal 
| Spinal (pontocain) | 
Cholecystectomy and chole- | Right upper rectus 2 | Spinal (pontocain) | 2 
dochotomy | 
Cholecystotomy Right upper rectus | 5 | Local | 3 2 
| Spinal 
| Spinal (pontocain) | | 
| 
Cholecystostomy and ap- | Right upper rectus 1 | General I 
pendectomy | 
Cholecystostomy | Right upper rectus 16 | General 14 7 
| Transverse 2 | Spinal 
| Right upper paramedium | 3 | Spinal (pontocain) | 
| Spinal (serial) | 
Local | 
Cholecystectomy, choledo- | Oblique subcostal ba | General | I 
chlithotomy, transduode- | | | | 
nal | 
Cholecystostomy and gas-| Right upper rectus | 1 | General I 
tro-enterostomy | 
Cholecyst-jejunostomy | Right upper rectus | I | Spinal I 
Cholecystostomy and chole- | Right upper rectus 1 | General I 
cyst-jejunostomy 
Cholecystectomy and pos- | Right upper rectus I | Spinal (pontocain) | I be 
terior gastrojejunostomy | | 
Cholecystectomy gastroje- | Right upper rectus I | Spinal (pontocain) | | I | 
junostomy jejunojejunos- | 
tomy | | | 
Choledochostomy | Right upper rectus | 4 | General et ae +. 
| Right upper oblique | 1 | Spinal (pontocain) | 2 
| Oblique subcostal 1 | Spinal (serial) 2 
Local I 
Cholecystectomy, appen- | Right upper rectus 1 | General I 


dectomy, intestinal resec- 
tion, jeyunostomy 


Gallbladder anastomosis to 
duodenum 


Right upper rectus 


Spinal (pontocain) 


| } | 
| | 
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TABLE II TABLE III 
AGES AND GALLSTONES NATIONALITY 


No. of Cases 


No Stones} Stones | NoStones| Stones 


TABLE IV 
PATHOLOGY 
A 


Stones 


Pathological Diagnosis 


Normal gallbladder.................| 
Acute cholecystitis | 
Subacute cholecystitis 
Chronic cholecystitis 
Chronic productive cholecystitis 
Cholecystitis with atrophy mucosa. . . 
Acute proliferative cholecystitis 
Acute suppurative cholecystitis 
Acute necrotic cholecystitis 
Necrotic cholecystitis...............| 
Cholecystitis glandularis............ 
Chronic cholecystitis glandularis. .. . .| 
Fibrous cholecystitis................ 
Catarrhal cholecystitis..............| 
Fibrotic productive cholecystiti 
Recurrent cholecystitis 
Recurrent cholecystitis glandularis. . . 
Cholecystitis glandularis proliferans. .| 
Productive cholecystitis | 
Mechanical cholecystitis 
Strawberry cholecystitis | 
Acute cholecystitis on chronic produc- | 
tive cholecystitis. 


Ne NE We WD NN 


m 


} 
| 


B 
Perforations of Gallbladder 
(1) Perforation into abdominal cavity........ 2 cases 
(2) Pericholecystic abscess 
(3) Perforation into another viscus (into the 
duodenum) 


26 | I 
27 | | 
34 | | 2 
36 | yi 2 I | Cases | 
9 | | I 
41 | I I 2 | 
42 | Bs I 3 | 
44 | + I 2 | 15 | 36 
45 I I os 5 | 3 
46 | I 4 2 
49 | I I 2 
50 I 
| I 2 
52 | 2 2 | 
53 I | 2 aa | 
54 | I | 
36 | | I I 
57 I I | | 
| 
9 | I 
| I I I | 
61 | I I | 
63 | 2 2 
6s | I I | 
66 | 
69 | | I 
72 | | | 
73 I | | I 
75 | | 
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There were three pathological perforations. 
Two were into the abdominal cavity and_ were also outstanding symptoms. Some of 


one into the duodenum. (Table tv.) 


TABLE Vv 
SYMPTOMS 


|Gallstones with| Gallbladder 


TABLE VI 


NovEMBER, 19044 


BLOOD COUNTS 


pain. Nausea, vomiting, and gas belching 


the other symptoms present were sense of 


| | Gallbladder Disease No 
Galle Disease Gallstones 
| Cases | | 
Acute |Chronic| Acute |Chronic 
| | Cases | Cases Cases Cases 
Pain right upper quad- | 
1 23 42 6 19 
Pain right upper quad- | 
rant radiating to | 
right shoulder....... | 2 6 16 1 | 5 
Pain right upper quad- | 
rant radiating to | 
right scapula........| 9 27 7 
Vomiting.............| 21 46 ay 15 
I 17 | 35 5 16 
Gas belching. . 2 11 22 6 
Unable to tolerate fats. | 5 16 4 
Unable to tolerate fried | 
Unable to tolerate eggs | ai I 
Bloated feeling........ 4 9 3 
Heart Gurn........... 6 I 
Sour eructations....... I I 5 2 
Piatulence...........- 5 I 
Constipation.......... I 
Indigestion........... I I 
Loss of weight........ 2 
Chilly feeling......... 3 
Feverish feeling....... | 3 
TABLE VI 
PHYSICAL EXAMINATIONS 
|Gallstones with} Gallbladder 
| Gallbladder | Disease no 
ean | Disease Gallstones 
Physical Signs | stones | 
Cases | | 
| Acute | | Chronic| Acute | Chronic 
| Cases | Cases | Cases | Cases 
Tenderness (right up- 
per quadrant)....... 3 37 74 6 28 
3 24 55 4 18 
Rebound tenderness | 
(right upper quad- | 
abdominal rigidity | 
(right upper quad- | | 
I 7 9 I 3 
Palpable mass (right | 
upper quadrant)... 4 14 u8 2 
I 3 18 
| 
Symptoms. An analysis of symptoms 


was made only on those cases which were 


studied pathologically. 


There were five 


patients without pain; all the others had 


| 


| Gall- | Gallstones with | Gallbladder 
| stones | Gallbladder Disease | Disease No 
| Gallstones 
| | | 
| Poly. | Acute Chronic | Acute |Chronic 
| pg Poly. | Poly. | Poly. Poly. 
Counts Counts | Counts | Counts 
| | 
| 
4,001—4,500 | | 40 | 54 
4,501-5,000 | | 54, 74 
5,001-5,500 | 56, 76 52, 72,75 | 
5,501-6,000_ | | $3 | 51, 68 
| 52, 52, 56,| | 55 
| | 72, 78, 85 | | 
6,501-7,000 | 74 | 55 | 55, 65, 78,| | 62, 81 
| 82. 85 | | 
7,001-7,500 | 72 68, 82,86) 55 | 70,84 
7,501-8,000 | 71 63,67, 81 | 54, 56,61, .. | $2, 58, 
| 61, 62, 65,| | 67,71, 
| 69. 70, 71,1 | 76 
| 4, 78 
8000-83400 | 60, 61, 78 64, 68, 
| | | 61, 64, 65,| 77 
74, 76 
8,501—9,000 | 71 | $4 56, 64, 70, 58 52, 61 
| | Fis 
| 76, 79, 84 | 
9,001-9,500 | | 56, 71, 82 | 54, 58, 68,| 66, 76, 
68, 71, 85 | | 77 
9,501-10,000 | 57 | 58, 63, 77,| 60, 73,85; 76 82, 88 
| 80 | 
10,001-10,500 | .. | ....ee- 51, 79, 80, | 61,97 
82, 87, 90 
10,501-11,000 | | 68, 73, 77 | 61, 70, 75,| | 64, 76, 
} 81, 84 82 
11,001-11,500 | | 78, 81 69, 79, 87,| | 
| 88 
11,501—12,000 | | 76, 80 | 84 | 86 
12,001—12,500 | | 68, 71, 90 | 74, 75, 82,| | 64 
| | | 89, 89 | 
12,501—13,000 | 63,74 | 71, 78, 83,, 94 | 
86, 86, 89 | | 
13,001—13,500 | 74 | 44 
| 
14,001—1 4,500 89 | 89 
14,501-15,000 | 
15,001-15,500 | 77, 78, 86 | 83 Pe ee 
15,501—-16,000 | | 84 Pe | 84 | 
16,001—16,500 | | 
16,501-17,000 | 105 
17,001~-17,500 | 
17,501-18,000 | | | 
18,001-18, 500 | 80 
18,501—19,000 | 
19,001-19,500 | 
20,001-20,500 | 
30, | || | 89 
21,001-21,500 | | 
21,501—22,000 | 
22,001-—22,500 | 
22,501—23,000 | 88 | 
23,001-—23,500 | | 
26,000 | 92 | 
| 


(Table v.) 


bloating after meals, heart burn, and sour 
eructation. Many patients gave a history 
of being unable to eat fatty and fried foods. 


| 
| 
~ 
| 
> 
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Physical Examination. Tenderness in 
the right upper quadrant was present in 


TABLE VIII 
VAN DEN BERGH TEST 
| Icteric Pathological 
Index Process 
6.2 | Gallstones 
2 | Negative...........| 6.6 | Gallstones 
4| Negative...........| 13.0 | Gallstones 
5 | Negative...........| 15.0 | No gallstones 
6 | Negative... ...«| 18.7 | Gallstones 
7 | Biphasic reaction. ...| 15.0 | Carcinoma of liver 
8 | Biphasic reaction....| 18.1 | Gallstones 
9 | Delayed reaction....| 12.5 | Gallstones 
10 | Delayed reaction....| 25.0 | Gallstones 
11 | Immediate direct re- | 
action. No gallstones 
12 Immediate direct 1 re- | 
action. ms .| 24.2 | Gallstones 
13 Immediate direct 1 re- 
action. “ | 30.0 | Gallstones 
14 Immediate direct re- 
action. so 30.0 | Gallstones 
15 Immediate direct 1 re-| 37.0 | Carcinoma of liver 
action. ; | and stomach 
16 Immediate direct 1 re- | 
action. ea | 450.0 | Gallstones 
17 Immediate divect-1 re- | 
action. ’ | 78.9 | Gallstones 


87 per cent of the cases. Rebound tender- 
ness and rigidity were also noted in some of 
the patients. Palpable masses in the right 
upper quadrant were noted in about 12 
per cent of the patients. Fifty-nine per 
cent of the patients were obese and 14 per 
cent were jaundiced. (Table v1.) 

Laboratory. The blood counts presented 
are those taken on admission. They are 
very variable and are not of much value 
in the diagnosis of gallbladder disease 
either with or without gallstones, or 
whether the gallbladder condition is acute 
or chronic. (Table vit.) 

Urine examinations were done routinely 
on all admissions. Those patients who were 
jaundiced showed bile in the urine. 

The stools were examined in nine cases 
for bile in jaundiced patients. They were 
positive in seven cases. 

Blood cholesterol was taken in twelve 
patients. The readings were between 99 
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and 170 mg. per 100 cc. of blood. Most 
of the readings were between 125 and 


TABLE IX 
SEDIMENTATION TIME 


| 


Pathological Process | Results 
| 
1 | Cholecystitis with cholelithiasis... . . | 35 min. 
2 | Cholecystitis with cholelithiasis... . . 1 hr. 
3 | Cholecystitis with cholelithiasis. . . . . |2 hr. and 
40 min 
4 | Acute cholecystitis with stones...... | 12 min. 
5 | Acute cholecystitis................ | 19 min. 
6 | Acute | 35 min. 
7 | Acute cholecystitis with cholelith- | 
8 | Acute cholecystitis................ | 40 min. 
g | Acute cholecystitis................ |2 hr. and 
| | 35 min. 
10 | Acute suppurative cholecystitis with | 
11 | Acute necrosis of gallbladder........ 80 min. 
12 |Chronic cholecystitis with chole- 
13 |Chronic cholecystitis with chole-|3 hr. and 


| 
| 


150 mg. per 100 cc. In all these cases the 
gallbladders were diseased. 

Blood chlorides were taken in twenty- 
three patients. In about 50 per cent of 
the cases the readings were low. In one 
case It was as low as 300 mg. per 100 cc. 
of blood. 

‘The icteric index was taken in twenty- 
five patients. It was normal in three 
patients while the rest were increased. 
In one case it was as high as 64.2. 

The Van den Bergh test was performed 
upon seventeen patients. (Table vit.) 

The bleeding time was taken in one case 
in which the icteric index was 78.2. 

The coagulation time was taken in four 
patients. The readings were 214 minutes 
with icteric index of 22.8, 5 minutes with 
icteric index of 6.2, and two cases of 
444 minutes and 814 minutes with no 
icteric index readings recorded. s 

The prothrombin time was taken on one 
patient with a reading of one hour. 

The sedimentation time was taken on 
thirteen patients. (Table 1x.) 
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The hematocrit determination was taken 
on thirty patients. It was first taken 
October 18, 1940. The hematocrit cell 
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X-rays were taken in eighty-two cases 
preoperatively. Gallstones were reported 
visible in twenty-seven cases while dis- 


TABLE X 
HOSPITALIZATION 
| | | | 
Operation | Days | Cases | Days | Cases | Days | Cases 
| | | 
| | | 
13 a} a3| a | 3 I 
14 18 24 6 34 I 
15 8 25 35 I 
16 II 26 4 48 2 
17 7 27 I 51 | I 
| 18 11 28 I 64:-| 1 
| 19 9 29 I ™ I 
| 20 7 30 | 2 75 I 
| 21 =a 
2. Cholecystectomy and appendectomy..................0.0205 13 1 | 19 | 2 25 I 
14 30 I 
15 | i I 
16 6 22 2 53 I 
23 2 65 | I 
18 3 24 2 | 
21 2 7 35 I 
| 2) 383 I | 40 2 
29 | I 41 I 
25 I 31 | 84 | I 
4. Cholecystostomy and appendectomy.....................0-5- 20 I 
26 I | 
56 I 
17 I 31 
7. Choledochostomy and cholecystectomy.....................+. 20 3 | 
46 
8. Choledochotomy and cholecystectomy.........:...........++., 26 I | 
31 I | 
10. Cholecystectomy and 
11. Cholecystostomy and cholecyst-jejunostomy.................. 
12. Gallbladder anastomosis to duodenum.....................+-. 25 I 
13. Cholecystectomy and posterior gastrojejunostomy............. 16 I 
14. Cholecystectomy and gastrojejunojejunostomy................ | 105 I 
15. Cholecystectomy, appendectomy, jejunostomy, intestinal resec- 


determinations ranged between 39 and 
89 per cent. Eleven cases were over 50 per 
cent. The plasma proteins were all over 
five. 

The total proteins with albumin-globulin 
ratio was performed on ten patients. In 
five cases the albumin was below four, while 
the total protein in each of these cases was 
below six. 


eased gallbladders were reported in thirty- 
eight cases. Both gallstones and diseased 
gallbladders were reported in nine cases. 
Two x-ray reports were negative for 
gallstones. Six patients were x-rayed 
prior to admission but the reports were 
not available. 

Hospitalization. Patients who had cho- 
lecystectomies either alone or with appen- 


| 
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dectomies were hospitalized from fourteen 
to twenty-four days. The patients who 
had cholecystostomies and choledochos- 


TABLE XI 
PREOPERATIVE HOSPITALIZATION FOR ACUTE 
CHOLECYSTITIS (CLINICAL) 


i No. of : No. of 
Time, Hrs. ie Time, Days pon 

I 3 I 

2 2 3 
3 3 3 2 
4 2 4 | 3 
5 I 5 2 
6 I 6 | I 
7 ‘3 7 | 4 
8 3 8 | 2 
9 | 2 9 | 2 
10 3 10 | 

11 2 I 
12 3 12 

13 I 13 I 
14 I 14 

15 3 15 I 
16 I 16 

17 | 2 17 I 
18 I 

19 4 

20 I 

21 I 

22 I 

23 


tomies were hospitalized for a longer 
period of time. (Table x.) 

There were sixty-two patients admitted 
with a clinical diagnosis of acute chole- 
cystitis with or without stones and of these 
63 per cent were operated upon within 
twenty-four hours. (Table x1.) 

Type of Incision. The upper right 
rectus incision was the most popular during 
this period of time. It was used in 80 
per cent of the cases. The upper right 
paramedium incision was used in 7 per 
cent of the cases. (Table xu.) 

Procedures. Removal of the gallbladder 
from above down was the more popular 
choice. This method was used in 71 per 
cent of the cases. In two patients the gall- 
bladder was split before being removed. 
Fifteen cases were aspirated prior to 
removal. Three gallbladders were removed 
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subserously. In eleven cases it was im- 
possible to isolate the cystic artery and 
duct and the stump was tied off in 


TABLE XII 
TYPES OF INCISION 
No. of Cases 


Right upper rectus incision......... 170 
Right upper paramedian incision.... 14 
Right upper mid-rectus incision. ... . II 
Upper oblique incision............. I 
Oblique subcostal incision.......... 4 
Mayo Robson incision............. 6 
Bevain (right upper rectus) incision. 


one mass. Peritonization of the liver 
bed was performed in forty-six cases of 
cholecystectomies. 

Drainage in Cholecystectomy. Cigarette 
and iodoform drains were the types of 
drains used. The cigarette drain was used 
as a routine while the iodoform drain was 
used in cases in which there was bleeding. 
There was no drainage in thirteen cases 
of cholecystectomies. Drainage in chole- 
cystectomies was usually from four to 
eleven days. In cholecystostomies rubber 
tubes and catheters were used and the 
length of time varied from nine to nineteen 
days. In draining the common duct a 
T-tube was used in all cases and here, too, 
the time varied from eight to fourteen 
days. (Table x11.) 

Anesthesia. General anesthesia was the 
more preferable anesthetic at the beginning 
of the period of this survey. Then spinal 
anesthesia began to replace general anes- 
thesia. Pontocain was first combined with 
novocain for spinal anesthesia on January 
4, 1940, for biliary surgery. Then serial 
spinal anesthesia was introduced on March 
18, 1942, and it is at present the anesthetic 
of choice when spinal anesthesia is not 
contraindicated. (Tables 1, xiv and xv.) 

Complications. Besides dehydration, 
distention, and shock, atelectasis was 
noted in eight cases. Four cases were on 
the right side and four were on the left 
side. Pneumonia was also noted in some of 
the patients. It was broncho in character 
in five patients and lobar in one. Eight 
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TABLE XIII 
DURATION OF DRAINAGE 
Days 
5 6) 7) 9 | 10/18) 12 13 17 | 
Cholecystectomy Cigarette 4 | 20 | 33 | 24) 25 | 25 | ee 2 | 
Days 
18 19) 20] 21| 22) 23) 24] 
| | | | | | | 
| | | 
Days 
| 
g | 10] 11] 12/13] 14] 15 | 16} 17] 18] 19] 20] 21} ? | 
| | | 
Cholecystostomy | 1. Pezzar #28 | 
| Catheter 
| 2. Tube (rubber) | .. | I iz 
| 3. Catheter | 1 | I 
| 4. Catheter #16 | I 
5. Catheter #20 I 
Choledochostomy T tube I la | 4 
Cholecystectomy and tT Tube I I I I 
choledochostomy 
TABLE XIV other cases were not labeled as to type. 
NEST 
There were fourteen cases in all. One 
ae ~ ae patient developed bilateral empyema and 
eral | Novor | | Serial | Local four patients expired. Cardiac complica- 
Cases} | Ponto-| Cases tions were also occasionally seen. (Table 
| cain 
Cases XVI.) 
Jan. 1, 1939 to June 30, Mortality. The mortality rate was 6 
July 1, 1939 to Dec. 31, per cent. Pneumonia and cardiac failures 
mimes were the more frequent causes of death. 
: Paralytic ileus was also noted as a cause 
5 of death in several patients. (Table xvu1.) 
Jan. 1, 1941 to June 30, 
| Prophylaxis. There are numerous pro- 
July 1, 1941 to Dec. 31, 

cedures and drugs used at present to 
prevent complications and to take care 

July 1, 1942 to Dec. 31, of them when they arise. At the Norwegian 
> Hospital it is a routine procedure to give 

6 surgery ten minutes every hour for the 
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first twenty-four hours, to have the patient 
flat in bed for four to six hours and then 
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the patient is dehydrated, fluid is given 
with glucose both subcutaneously and 


TABLE XV 
SPINAL ANESTHESIA 


Amount Used in Mg. 


Agent | 
| 10 13 | 15 | 18.| 20 | 75 | 100| 150] 175 | 200| 225 | 235 | 250| 275] 300 
| | | 
A. Novocain (cases) | 2 le. 1 | 9 
B. Novocain and Pontocain| .. 
(cases) | | 
= 
| 2) 7 | 6 | 41 
Mg. Mg. Mg. 
C. Novocain (Serial) (22 cases) | 88 200 334 
[20 200 350 
| 130 200 360 
| 140 200 450 
150 210 450 
150 220 460 
150 220 
180 325 


to have the patient with a low back rest. 
Deep breathing is also encouraged and 


TABLE XVI 
COMPLICATIONS 
. Abscess, right subphrenic, 1 case 
. Acidosis 
. Atelectasis, 8 cases 
. Cystitis, acute, I case 
Dehydration 
Distention 
Embolism, cerebral, 1 case 
. Fistula, biliary, 1 case 
. Heart, 
a. Acute cardiac decompensation, 1 case 
b. Coronary spasm, I case 
c. Toxic myocarditis, 1 case 
10. Hemorrhage, cystic artery, I case 
11. Hyperpyrexia, cause unknown 
12. Infection, wounds 
13. Intestinal obstruction, 1 case 
14. Liver toxemia, 1 case 
15. Paralytic ileus, 2 cases 
16. Peritonitis, 2 cases 
17. Pneumonia 
a. Bronchopneumonia, 5 cases 
b. Lobar pneumonia, | case 
c. Postoperative pneumonia, 8 cases 


18. Shock 


© = 


frequent change of position. These help 
to prevent pulmonary complications. If 


parenterally. This also overcomes acidosis. 
Whole blood is given if the red blood cells 
or hemoglobin content is low. Chlorides 
are given if the blood chlorides are low. 
Amino acids are given orally and paren- 
terally if the blood proteins are low. If 
shock is present, plasma is given and also 
adrenal extracts such as eschatin. Calcium 
gluconate and vitamin K also are given 
both preoperatively and postoperatively 
to prevent bleeding. Vitamin K was used 
in thirty-two patients in this series. Sulfa 
drugs such as sulfanilamide or sulfathiazole 
are used both directly into the wound to 
prevent infection and if necessary orally 
or intravenously for the relief of hyper- 
pyrexia. Off course, frequent: blood levels 
of the sulfa drugs as well as urine examina- 
tions and red blood cell counts and hemo- 
globin determinations are made during 
the administration of the drugs. Iron and 
vitamins also are used when indicated. 
Prompt surgery on primary acute chole- 
cystitis is also performed when possible 
while the patient’s condition is still good 


| 
- 
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TABLE XVII 
MORTALITY 
| Age | Sex Nation Cause of Death | Operation 
| 
37 | Acute cholecystitis} 114 | Spinal | Liver toxemia | Cholecystectomy 
and cholelithiasis 
2/| 38 F. | Norwegian | Chronic cholecystitis | 13 | General | Bilateral broncho- | Cholecystectomy 
| | and cholelithiasis | pneumonia | 
3146 F. Poland 'Cholecystitis 2 | Spinal |Congestion right | Cholecystectomy 
| | cholelithiasis | | | base, acute cardiac | 
4| 49 | M. | Finland Metastatic scirrhous | 49 | Spinal | Carcinoma pancreas, | Cholecystjejun- 
| | carcinoma | | | liver, and lungs | ostomy 
51 | F. | US. | Chronic cholecystitis; 6 |Spinal Paralytic ileus, | Cholecystectomy 
| chronic hepatitis 
6| 52 | F. |Denmark | Acute cholecystitis,| 4 |Spinal | Peritonitis, paralytic | Cholecystectomy, 
| | cholelithiasis, __re- ileus appendectomy 
| current appendicitis 
7| 58 | M. | Italy Acute cholecystitis 8 “Spinal | Myocardial failure | Cholecystectomy 
8| 60 | F. | Italy Gallstones 2 Spinal | Acute pulmonary | Cholecystotomy 
| | | | edema, cardiac di- | 
| latation 
9| 6: | M. |US. Metastatic adeno-| 13 |Spinal | Adenocarcinoma Cholecystotomy 
| | | carcinoma | stomach, liver, pan- | 
| creas 
10| 64 | M. | Sweden No stones, acute 12 Local Cerebral embolism | Cholecystostomy 
| | cholecystitis (clin.) 
11| 65 | FF. | Norwegian | Gallstones 3 General | Postoperative pneu- | Cholecystostomy 
| | | | monia, acute car- | 
| | | diac decompensa- | 
tion 
12| 67 US. | Gallbladder normal,| 5 General | Postoperative lobar | Cholecystectomy, 
chronic atrophic ap- pneumonia appendectomy 
pendicitis 
13, 73 | M. | Finland Chronic cholecystitis | 13 Spinal | Pulmonary edema _| Cholecystectomy 


| 
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myocardial failure 


and there are no complications which often 
follow such an attack. 


CONCLUSIONS 


1. There was quite a variety of gall- 
bladder surgery performed during this 
five-year period. 

2. Females were more prone to gall- 
bladder disease than males. 

3. Certain laboratory data are impor- 
tant for the more intelligent treatment of 
patients with gallbladder disorders. 

4. Hospitalization varied from fourteen 
to twenty-four days. 

5. Patients with primary acute chole- 
cystitis were often operated upon as soon as 
arrangements were made. 

6. The upper right rectus incision was 
the more popular one. 


7. Removal of the gallbladder from 
below up was the method of choice. 
Aspiration of the gallbladder was often 
performed to facilitate surgery. Isolation 
and separate ligation of the cystic duct and 
cystic artery were attempted when pos- 
sible. Peritonization also was performed 
when feasible. 

8. Most of the cholecystectomies were 
drained. 

g. Spinal anesthesia was the anesthetic 
of choice. 

10. Pulmonary, cardiac, and paralytic 
ileus were the more frequent complications 
seen. 

11. The mortality rate was 6 per cent. 

12. Certain procedures and drugs are 
advocated for both prophylactic and thera- 
peutic uses. 
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PERIRENAL INSUFFLATION* 


Frepor L. SENGER, M.D. 


Director of Department of Urology, 
Long Island College Hospital 


AND 


Joun J. Botrong, M.D. 


Attending Urologist, Long Island College 
Hospital 


BROOKLYN, NEW YORK 


ITH the advent of the cystoscope 

and retrograde and intravenous 

urography, urology has come to 
enjoy the reputation of being one of the 
most diagnostically accurate of the medical 
specialties. The addition of perirenal in- 
sufflation to our diagnostic armamentarium 
has been a very valuable advance and a 
distinct asset. The ability to introduce air 
or gases into the perirenal space permitting 
a clearer visualization of the outline of the 
kidney, adrenal glands and other retro- 
peritoneal structures is not new. As is well 
known, Carelli, in 1921, first described this 
procedure and told of his experiences with 
it. Mainly, because of difficulties with 
technic and also our failure to crystallize 
certain definite opinions as to its value, 
this method failed to enjoy the ready use 
which it should have had. After a lapse of 
almost fifteen years, during which little 
was heard of it, Cahill reported on its 
value in certain types of retroperitoneal 
lesions and he, along with others, published 
their experiences with perirenal air injec- 
tions, all emphasizing its importance as a 
valuable aid in the differential diagnosis 
between adrenal and pararenal tumors. 

In spite of reports to the contrary, It 
is our impression that with a thorough 
knowledge of the anatomy of this region 
and with some application, one ought not 
to encounter any difficulty in mastering the 
technic, and particularly the urologist 
should feel quite at home and familiar in 
its use. 

It is true that the modern radiographic 
technic and equipment permit us to obtain 
a distinctly visible kidney contour and 
mass density in most instances. Yet, there 


have been, in our experience, cases in 
which, because of overlying malpositioned 
organs, pocketed intestinal gas and con- 
tents or perirenal adhesions and _peri- 
nephritis, the kidney borders are not clearly 
discernible. In these instances, perirenal 
air injections are of definite value. Because 
of this, we have of late resorted to the 
use of this procedure with increasing fre- 
quency, with and without pyelography or 
urography. 

By surrounding the kidney with an 
envelope of air, we have obtained valuable 
added information in unusual cases of 
ptosis, rotations or failure of rotations, 
malformation, agenesis or atrophy of the 
kidney. Further, the ability of air to sur- 
round the kidney completely, the seat of 
a neoplastic process, is excellent evidence 
that the malignant growth has not broken 
through the capsule and invaded the 
perirenal tissues. This indicates, as has 
been shown by others, that the renal mass 
is movable and, therefore, more favorably 
operable. In addition, in certain cases of 
hydronephrosis or pyonephrosis in which 
dye tests have indicated an absence of 
function, the combined use of perirenal air 
insufflation and pyelography offers a very 
excellent method of estimating the amount 
of parenchymal and structural damage. 
Sufficient information can be obtained in 
this manner at times to justify a conserva- 
tive handling of the case rather than a 
nephrectomy. We feel justified, therefore, 
in suggesting a more free and wider use of 
this diagnostic procedure in urology. 

Since its introduction by Carelli, and 
his description of his technic, a number of 
modifications have been proposed, and 


* From the Urological Departments of the Long Island College of Medicine and the Long Island Hospital and 
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with a built in water manometer. A two- 
way stop-cock connects the machine to 
the manometer or to the patient. (2) A 


published by many with little or no altera- 
tions in the site and manner of making the 
puncture. The suggested use of the pneu- 


Fic. 2. Fic. 3 


Fic. 1. 
Fics. 1, 2, AND 3. Perirenal air injections in normal cases. The kidney outline is clearly visible. In Figure 2 the 
adrenal gland is nicely outlined and in Figure 3 the vascular renal pedicle is noted. 


mothorax apparatus for the introduction 
of the gaseous element or air has been an 
important addition to the technic and a 
definite safeguard. The technic employed 
by us is not new or original but is a com- 
bination of all the safer elements of the 
various suggested procedures. Our results 
have been singularly devoid of any un- 
toward reactions and uniformly good. 
Following the suggestion of W. H. Men- 
cher, in every case in which insufflation is 
contemplated, retrograde or intravenous 
pyelography is performed previous to the 
injection so as to obtain essential data as 
to the size, position and as much of the 
outline of the kidney as is possible. For 
as he states, in renal rotations, the vascular 
pedicle might be in the path of the needle 
puncture or if the tumor is large, the 
needle might be plunged directly into its 
mass. This is a most necessary precau- 
tionary measure in the prevention of air 
embolization. In addition to this a routine 
chest plate is taken. 


TECHNIC 


Equipment. In performing this proce- 
dure, the following equipment is necessary: 
(1) A standard pneumothorax apparatus 


spinal tap needle, 18 or 20 gauge; (3) rub- 
ber tubing, one end of which fits into the 
spinal needle and the other, into the pneu- 
mothorax outlet; (4) syringe and needle for 
local novocaine infiltration, and (4) sterile 
drapes and skin sterilizing medium. 

Preparation. The patient is prepared 
as for any surgical procedure receiving a 
cathartic the preceding night, a soap suds 
enema the next morning, all fluids and 
food are withheld until after the pre- 
liminary x-rays are taken, and usually, one 
or two doses of prostigmine are given, 
along with a rectal tube, two hours and 
one hour before the injection is made. On 
call, the patient is given 14 gr. of morphine 
or any other sedative. 

Procedure. In selecting the site of in- 
jection, it is borne in mind that the renal 
fascia forms a cone-shaped compartment 
around the kidney and adrenal gland and 
extends from the diaphragm down into the 
pelvis. The air can, therefore, be injected 
at multiple sites depending on the partic- 
ular case. Accordingly, the patient is 
placed on the side, and as in preparation 
for kidney surgery, the supra-iliac space 
is made prominent by a roll or brace under 
the opposite supra-iliac space. The outer 
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edge of the erector spinae muscle is pal- 
pated at the level of the second lumbar 
vertebra, and this spot is infiltrated with 
novocaine deep into the subcutaneous tis- 
sues and muscles. Some writers have sug- 
gested the selecting of the site of injection 
by palpating the twelfth rib in the axillary 
line and from this point, a line is drawn 
vertically downward meeting the lateral 
margin of the erector spinae muscles. De- 
pending upon the location of the suspected 
disorder, the site of injection should be 
closer to the sacrum if the lesion is in the 
upper pole of the kidney, and opposite the 
first lumbar vertebra, if the lesion is in 
the lower pole, without deviating from 
the lateral border of the erector spinae 
muscles as a landmark. Still others have 
suggested the utilization of the posterior 
one-fourth of the routine lumbar kidney 
incision as the site of injection. 

Having selected the proper site and 
anesthetizing the area, the spinal needle is 
introduced at right angles, usually pointing 
slightly caudad and injecting novocaine 
enroute if desired. In about 40 per cent of 
the cases a definite sense of perforation is 
obtained on penetrating the transversalis 
fascia, and soon thereafter again when 
piercing the fascia of gerota. The introduc- 
tion of the needle should be done slowly 
and carefully so as to avoid penetrating 
into the renal substance. That this has 
occurred can be easily detected if upon 
asking the patient to breathe deeply, the 
respiratory excursions are transmitted to 
the distal end of the needle. The simple 
withdrawal of the needle until these ex- 
cursions cease is all that is necessary to 
correct this. A syringe is attached to the 
needle at this point and careful aspiration 
will rule out the possibility of the needle 
having entered a blood vessel. The needle 
may now be connected to the pneumo- 
thorax apparatus and 5 to 10 cc. of air al- 
lowed to enter. A successful insertion is 
accompanied by distinct respiratory oscil- 
lation in the manometer, with reading of 
4 to 10 cm. on inspiration and I to § cm. 
on expiration. The continued introduction 
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of air never appreciably alters these pres- 
sure readings. 

Therefore, a successful puncture is iden- 


Fic. 4. An opacity overlying the kid- 
ney shadow is definitely proved to 
be extrarenal. 


tified by respiratory manometric oscilla- 
tions of the stated pressure readings with- 
out alteration with corresponding increase 
in volume of air injected. This is so, be- 
cause the cone of renal fascia, actually out- 
lining a potential space, can accept air 
which readily diffuses with increase in pres- ° 
sure. Increasing pressure readings, there- 
fore, indicate that the needle is outside of 
the space, and it should be withdrawn and 
reinserted. Air is now allowed to enter 50 
cc. at the time and with each increment, 
pressure readings are taken. We wish to 
emphasize again that respiratory oscilla- 
tions on the manometer without 1 increasing 
pressure as air is injected is the only posi- 
tive proof that the needle lies in the peri- 
renal space and close attention to this will 
prevent accidents. From 250 cc. to 400 cc. 
of air may be injected. In our series, the 
average quantity of air injected has been 
about 400 cc. Air, oxygen or carbonic acid 
gas may be injected although oxygen Is 
probably the better of the three. We have 
used air exclusively and have noted no 
toxic effects from it. X-rays of the abdo- 
men in the anteroposterior, oblique, and 
lateral views are taken immediately, and 
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repeated in twelve hours and twenty-four 
hours, and at the latter time, the chest is 
also x-rayed to ascertain the presence of 


Fic. 5. 
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lumbar region injected. Rarely is this 
uncomfortable. 


In the past five years, we have used 


Fics. 5 AND 6. Crossed, fused renal ectopia. The injected air envelopes 
the kidneys and demonstrates the point of fusion. 


Fic. 7 


mediastinal air. X-rays may also be taken 
in the upright position. We advise against 
bending exercises to assist in the diffusion 
of the air as suggested by others. We be- 
lieve this is dangerous and predisposes to 
air emboli. The rate of absorption of the 
gases depends on the medium used, for 
instance, air requires three to five days, 
oxygen about eighteen to twenty-four 
hours and carbonic acid gas a longer time. 
As a rule, the patient notes a slight sensa- 
tion of fullness and compression over the 


a 
Fic. 8. 
Fics. 7 AND 8. Pyelonephritic atrophy of the kidney, two cases. 


perirenal insufflation in 175 cases to great 
advantage and without complication of 
note. There were no fatalities. Air was the 
medium injected in all instances, the aver- 
age quantity being about 400 cc. In seven 
cases, both perirenal spaces were deliber- 
ately injected simultaneously, without un- 
due effects, each side receiving 300 cc. of 
air. This is simply recorded as having been 
done but is not recommended. In about 
10 per cent of the cases, in performing air 
insufflation the air passed to the contra- 
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lateral perirenal space, and outlined the 


kidney. This occurrence proves a congeni- 
tal communication between both perirenal 
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phenomenom is, therefore, not to be con- 


sidered an accidental occurrence. 
In thirty or 17.5 per cent of the cases 


Fics. 9 To 12. Pyelograms and air injections in two cases of renal neo- 
plasm. The suspicion created by the bizarre left pyelogram greatly 
strengthened by the large kidney shadow outlined by the injected air. 


spaces in a small group of cases. The man- 
ner in which this can occur Is clarified by 
Congdon and Edson in their discussion of 
the cone of renal fascia. They state, “A 
complete connective tissue guiding plan 
is constituted across the vertebral column 
in the region of the duodenum, and pan- 
creas from one side to the other, behind 
which air might pass because of the fact 
that the anterior fascial layer is contin- 
uous with a connective tissue lamena re- 
lated to the posterior surface of the pan- 
creas on the left side, and on the right, 
with a connective tissue sheet related to 
the posterior surface of the duodenum.” 
With these anatomical facts at hand this 


pain under the diaphragm and isolateral 
shoulder was noted. This was usually mild, 
never distressing and of short duration. 
The presence of mediastinal air as noted by 
an x-ray of the chest is always symptom- 
less and occurred in six instances or 3.4 per 
cent of the cases. One patient developed 
emphysema of the neck along with medi- 
astinal air. This was an objective finding 
producing no symptoms. In eight or 4.6 
per cent the kidney cortex was pierced by 
the needle. This complication was indi- 
cated by the movement of the distal end of 
the needle with respiration. This was cor- 
rected without ill effects by simply with- 
drawing the needle until its oscillations 
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ceased. We are aware of the possibility of which air injection was used to advantage 


the occurrence of a subcapsular hematoma 


Fic. 13. 
Fic. 13. Cystic kidney beautifully outlined by air. 
Fic. 14. Tremendous adrenal adenoma clearly identified by air injection. 


and air emboli in these instances. In one 
case, an accidental injection of air was made 
into the colon, fortunately without unto- 
ward effect to the patient. In this same 
individual a successful air injection was 
done at a later date. 

In every instance of the 175 cases in this 
series there was a definite indication for the 
use of perirenal insufflation. We have al- 
ready discussed the indications for drawing 
on this procedure for diagnostic assistance. 
We present herewith illustrative cases in 
which air injections have been of distinct 
help in clearing away diagnostic doubts. 

Figures 1 and 2 are anteroposterior and 
oblique views, respectively, of a normal 
case. The kidney outline is clearly dis- 
cernible surrounded by an envelope of air. 
One notes the adrenal gland distinctly 
demarcated as a triangular cap resting 
upon the upper pole of the kidney. We 
have found more commonly that the 
normal adrenal gland is invisible or repre- 
sented by small, vague, soft tissue shadows. 
Figure 3 represents a normal case also, 
and here, one notes that the vascular 
pedicle is visible, and that air has infil- 
trated across the midline and outlines the 
other kidney. Figure 4 illustrates a case in 


in definitely localizing an opacity which lay 


Fic. 14. 


over the kidney shadow. The perfectly 
normal pyelogram leads us to suspect that 
this was not a calculus. The usual roent- 
genographic tricks including change in 
position of the patient were of no assist- 
ance. The burrowing of air between the 
kidney and the opacity clearly placed the 
latter as extrarenal. Figures 5 and 6 are 
those of a case of crossed, fused renal 
ectopia. The lower kidney was the seat of a 
chronic pyelonephritis. The air injection, 
in lateral view, shows the point of fusion 
between the lower pole of the upper kid- 
ney, and the upper of the lower kidney. 
Figures 7 and 8 are of two cases of pyelo- 
nephritic atrophy of the kidney with 
hypertension. In both cases the kidney out- 
Ines were never visible due to perinephritic 
changes. The envelope of air demonstrated 
the actual kidney size. In each instance 
nephrectomy was performed. Figures 9 to 
12 inclusive show pyelograms, and air 
insufflations in two cases of renal neoplasm. 
The pyelogram in Figure g was bizarre, but 
not typical of renal tumor. The air injec- 
tion clearly demonstrated the enlarged 
renal mass. The air diffused quite com- 
pletely about the kidney in each case, 
indicating that local extension of the 
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malignant process had not occurred. In 
both instances an easy nephrectomy was 


Fic. 15.. 
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cluding the great vessels and could not be 


resected. Although the diagnosis of dermoid 


7 


Fic. 16. 


Fics. 15 AND 16. Pyelogram and air injection in an unusual case of retro- 
peritoneal dermoid. 


done for lower pole tumor. Figure 13 is that 
of a case of cystic kidney. Note how clearly 
the large upper and lower pole cysts are 
visible. The insert is a photograph of the 
nephrectomized kidney. The pyelogram in 
this case, peculiarly, was originally inter- 
preted as normal. In Figure 14 we have a 
huge adrenal tumor which had been diag- 
nosed on the basis of typical endocrine 
symptoms, and a downward displacement 
of the corresponding kidney upon pye- 
lography. The air injection was done prin- 
cipally for academic reasons, but proved 
the mass to be well localized, fairly free 
from surrounding adhesions and distinct 
from the kidney. This tumor was removed 
through a flank incision with complete 
clinic recovery. Figures 15 and 16 are of an 
unusual retroperitoneal dermoid producing 
left costovertebral pain and other pressure 
symptoms. This case has been reported 
elsewhere. As indicated by the failure of 
air to envelope the mass completely at the 
operation, the tumor was found thoroughly 
adherent to all surrounding structures in- 


was not made preoperatively, a biopsy 
study proved it to be a dermoid. 


SUMMARY 


Perirenal air insufflation has proved it- 
self to be of great value in the differential 
diagnosis of all retroperitoneal lesions in 
and about the kidney. Its use permits us to 
draw conclusions concerning the local 
spread and operability of renal tumors 
hitherto not possible. The technic is 
not difficult and can be mastered quite 
promptly especially by the urologist who 
is thoroughly acquainted with this part 
of the human anatomy. Complications are 
infrequent and of minor degree if ordinary 
care is taken. We present a consecutive 
series of 175 cases of perirenal air injection 
without serious mishap. In all instances 
added valuable information was obtained. 
We believe that the urologist need not 
hesitate to employ this procedure in the 
indicated case, although we advise against 
its indiscriminate use. No elaborate or ex- 
pensive equipment is required. 


315% 


é 
> 


TOTAL DISRUPTION OF SURGICAL WOUNDS OF THE 
ABDOMINAL WALL* 


WITH REFERENCE TO PLASMA PROTEINEMIA AND PLASMA ASCORBIC ACID 


G. KRAyBILL, M.D. 
Instructor in Surgery, University of Nebraska College of Medicine 
OMAHA, NEBRASKA 


ISRUPTION of abdominal wounds 

continues to be a distressing com- 

plication of abdominal surgery. 
Investigation during the last five years 
has emphasized the importance of protein 
metabolism and the réle of vitamin c in 
wound healing. The deleterious influence 
of foreign bodies in the form of reactive 
suture material has been established both 
clinically and experimentally. 


two surgeons had two eviscerations each, 
three had one evisceration each. The length 
of time following operation varied from four 
to fifteen days with an average of g.1 days. 
Five of the seven incisions were above the 
umbilicus; two were left and three right 
rectus incisions. One right rectus incision 
had been made through a ten months’ 
old scar with hernia. One right rectus 
incision had been made through a scar 


Case | Case | | Case Iv Casev | Case vi | Case vil 
A B A B D E 
67 77 61 59 71 58 47 
ee eee yes no | no yes yes | no no 
iyi Sea Cas It. rectus rt. rectus /rt. rectus| It. rectus low mid. | rt. rectus | low mid. 
Postoperative........... 13 days gdays | 13 days | 6days 7 days 4days | 15 days 
Drainage through wound. yes no } no | yes yes yes ae 
Potentially infected...... | yes no no ves yes yes no 
yes no yes no yes no no 
ve no no slight no yes slight no 
no no no yes no no no 
General nutrition........ poor poor | fair poor fair poor good 
Plasma protein...... ...(6.53 to 5.82 6.02 6.43 | 5.82 to 6.10 to §.707.62, 4. 12, 6.5 
| 5.67 
Plasma ascorbic acid..... 0 to 0.26 | otoo.gI otoo | oto0.32 0 to 0.61 | 
Hemoglobin............. | 12 to 10.2 13 to 1! 14.9 | 12to7.0 15.2to | 11.7 to 
| 10.0 | 10.8 
yes no* no | yes yes no | no 
Cause of death.......... Broncho- | Carcinoma] ....... | Hemorrhage | Myocardial | 
pneumonia | Secondary Infarct 


* Patient died three months after dismissal with a 


In a series of 375 abdominal sections at 
the University of Nebraska Hospital, there 
were seven cases of total disruption of 
wounds with an incidence of 1.8 per cent. 
These cases were studied with special refer- 
ence to proteinemia, detectable ascorbic 
acid in the plasma, and observations re- 
garding the fate of catgut sutures. 

These seven eviscerations occurred in 
patients operated upon by five surgeons; 


generalized carcinomatosis. 


five weeks old; at this time unabsorbed 
catgut with marked local reaction in the 
form of small abscesses was present. The 
two remaining patients had Jow midline 
incisions. Four of the seven were potentially 
infected cases. There was no unanimity as 
to the type of closure, although catgut 
was used in all cases for the buried sutures. 
Cough was present postoperatively as a 
complicating factor three times. Marked 


* From the Department of Surgery, College of Medicine, University of Nebraska, Omaha, Nebraska. 
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abdominal distention was present once. 
Drainage was instituted through the inci- 
sion four times. The age varied from forty- 
seven to seventy-seven years with an 
average age of 62.8 years. Three of the seven 
patients had carcinoma; one of the esoph- 
agus, one of the pancreas, and one of the 
rectosigmoid. Six of the seven wounds 
were closed after disruption with through- 
and-through sutures. Resuture in layers 
was done in one case. All were sutured 
under local anesthesia in bed. 

Three patients died while in the hospital 
—a mortality of 42 per cent—and one died 
three months after leaving the hospital 
from a generalized carcinomatosis second- 
ary to an inoperable carcinoma of the head 
of the pancreas. The latter’s wound (Case 
11) showed no evidence of hernia at death. 
Of the three patients who died while in 
the hospital, an autopsy was obtained on 
two. The cause of death in one (Case v) was 
a recent coronary occlusion with acute 
cardiac failure. The wound at the time of 
death was healed and there was no evidence 
of peritonitis. The other (Case 1v) died of 
a secondary hemorrhage from a gastric 
ulcer at the site of repair of a gastro- 
jeyjunocolic fistula. A marked broncho- 
pneumonia was also present. No peritonitis 
was noted. The third death (Case 1) re- 
sulted from malnutrition and probably a 
terminal bronchopneumonia. There was no 
evidence of peritonitis up to the time of 
death and no herniation was noted. 

The general condition and nutritional 
status was good in one patient, fair in two, 
and poor in four. It is interesting to note 
that the general condition of the patients 
parallelled very closely the level of their 
plasma proteins. In six cases the plasma 
protein determinations were below the 
lower limit of normal, (6.5 mg. per cent); 
only one patient at the time of evisceration 
had a level of 6.5 mg. per cent (Case vit). 

In none of the cases was there detectable 
ascorbic acid in the plasma at the time of 
total disruption. In five cases the adminis- 
tration of 150 mg. of ascorbic acid a day 
was inadequate to produce a detectable 
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quantity in the plasma within one week. 
One patient received 150 mg. a day for six 
weeks before its presence in the plasma was 
noted. Another patient had no detectable 
plasma ascorbic acid after four weeks’ 
administration. 


COMMENT 


In general this report is in agreement 
with similar ones which have appeared in 
the literature. The incidence varies from 
0.18 per cent to 3 per cent. In several 
instances the authors make no attempt to 
obtain any definite percentage. Grace’® 
found forty-six in fifteen years, and came 
to the conclusion that it occurred most 
frequently with the split rectus incision. 
White’ had seven disruptions in 406 cases 
with a mortality of 53 per cent. Meleney™ 
presented fifty-five cases with an incidence 
of about 1 per cent. He recommended 
adequate closure of the posterior sheath of 
the rectus and suggests the more frequent 
use of the transverse incision. Bowen‘ 

agrees with this, but lays added stress on 
better preoperative management. Colp* re- 
ported an incidence of 0.9 per cent in 
almost 3,000 cases with a mortality of 28 
per cent, and stresses the belief that the 
primary disease is the most important fact 
underlying the etiology of wound disrup- 
tion. Glenn® lists 6,417 operative cases 
with an incidence of 0.66 per cent. 

Following Thompson’s’ experimental 
observations in 1938 that wound healing is 
greatly retarded in the presence of hypo- 
proteinemia, there has been an increased 
interest in this phase of the problem. He 
showed that wound healing is retarded 
whether silk or catgut was used, but that in 
experimental animals disruption was more 
common with catgut than with silk. No 
apparent attempt of union of the wounds 
was noted early, and fibroblastic prolifera- 
tion was found only occasionally in the 
seven day sections of the wounds. In the 
fourteen day sections they were found but 
in greatly reduced numbers. He also noted 
that a decline in tensile strength of catgut 
is accelerated by hypoproteinemia. Lund’* 
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states that 15 per cent reduction in the 
plasma protein, may lead to moderate 
delay in wound healing. When detect- 
able plasma protein is reduced 25 per cent 
the loss is severe enough to cause serious 
delay or complete failure in healing. EI- 
man’ finds that hypoproteinemia reflects 
depletion in other tissues, but that the 
diagnostic value may be masked by com- 
plicating factors such as dehydration and 
hyperglobulinemia. He divides hypopro- 
teinemia into acute and chronic phases. The 
acute phase may be due to hemorrhage, 
burns, intestinal obstruction, etc. The chron- 
ic type is nutritional in etiology, and he 
believes that the proportion of body protein 
depletion to plasma depletion is thirty to 
one. The consistently low plasma proteins 
obtained in six of the seven cases presented 
suggests that hypoproteinemia was one 
of the etiologic factors contributing to 
disruption. 

In the last decade interest in vitamins 
has been increasing in every field in medi- 
cine and surgery. For wound healing an 
adequate balance of vitamins has been 
shown to be necessary. Bartlett! has shown 
in experimental animals that wide varia- 
tions in guinea pig tissue may be caused 
by high or low intake of ascorbic acid, that 
the level attained preoperatively is of less 
value than that maintained during the 
postoperative period. He has also shown 
that the tensile strength is greater in 
wounds showing a high ascorbic acid level. 
In man, Bartlett? observed that a sufficient 
depletion of vitamin c produces a de- 
creased ascorbic acid content and a de- 
creased tensile strength in healing wounds 
in skin and fascia. He believes that the 
plasma level must be below 0.20 mg. per 
cent before these changes appear. In spite 
of the low plasma ascorbic acid level at 
the time of operation, normal wound heal- 
ing may be produced by adequate vitamin 
c therapy during the postoperative period. 
Lund** believes that vitamin c deficiency 
causes a failure of deposition of collagen, 
that ascorbic acid must have been absent 
from the blood for several months to so 
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affect wounds, and that low grade infec- 
tions increase the demand. 

In none of the seven cases presented was 
any plasma ascorbic acid present at the 
time of total disruption. However, it is 
uncommon to find a surgical patient on our 
wards with detectable plasma ascorbic acid 
on admission. This finding questions the 
importance of a single negative ascorbic 
acid plasma determination. These patients 
received 150 mg. of ascorbic acid daily by 
mouth or parenterally. The patient in 
Case 11, received this dosage for six weeks 
before ascorbic acid could be detected in 
the plasma. The patient in Case 11 re- 
ceived the same daily dosage for four weeks 
and at the time of dismissal still showed 
no detectable plasma ascorbic acid. Three 
other patients required at least one week’s 
administration before it was detectable in 
the plasma. This would imply that the 
dosage of 150 mg. per day was grossly 
inadequate, and that the length of time 
required for ascorbic acid to become detect- 
able in the plasma may be a measure of the 
depletion of this vitamin in the tissues. 
Lund!* recommends 1 Gm. per day for six 
days as an initial dose and then a main- 
tenance dose of 100 mg. per day. Buford’ 
has found that 600 mg. per day is. often 
necessary to obtain detectable plasma 
ascorbic acid. 

It has *been established that reactive 
suture material plays an inhibitory role 
in wound healing. Bellas* states, “I have 
become convinced that the emphasis in 
discussing sutures should be directed to 
whether a given suture is reacting or non- 
reacting.” Wire has been shown to give 
the least reaction, with cotton, silk, plasti- 
gut, nylon and catgut in the order of in- 
creasing reactivity.'! The degree of tissue 
reaction has been shown to vary with the 
size of the catgut.° 

In the cases presented all of the buried 
fascial stitches were chromic catgut. They 
varied from No. 0 to No. 2 chromic. In one 
case (Case vi) the incision made through 
a five weeks’ old wound revealed small 
abscesses around the knots of No. o 
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chromic fascial stitches. In Cases 1, 1 
and vit there was no catgut found in the 
incision at the time of disruption thirteen, 
nine and fifteen days after the original 
operation. The absence and apparent early 
dissolution of suture material may have 
contributed to disruption. 

Undoubtedly, other factors played a 
large part in the failure of adequate wound 
healing. In this series of cases, the factors 
of age, carcinoma, type of incision, drain- 
age through the wound, infection, cough, 
distention and general nutrition unques- 
tionably were contributory. All patients 
were over forty-seven years of age and 
four were over sixty. Three of the patients 
had carcinoma and were generally mal- 
nourished. Five of the incisions were split 
rectus In type, while two were lower ab- 
dominal midline incisions. 

In this series of 375 abdominal opera- 
tions, there were too few transverse inci- 
sions used to permit evaluation of this type 
of incision in the upper abdomen. From 
the standpoint of stress and strain upon the 
line of suture and of lesser damage of nerve 
supply and ease of suture of the posterior 
rectus sheath, the transverse incision has 
theoretical advantages. 

The disrupting forces of coughing and 
of excessive distention were probably con- 
tributing factors in two cases (11 and v). 
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The patient in Case 111 developed a post- 
operative atelectasis with incessant cough- 
ing, and the patient in Case v was markedly 
distended for a period following operation. 


SUMMARY 


1. An analysis of seven total disruptions 
of abdominal incisions is presented. 

2. The presence of hypoproteinemia and 
of deficiency of plasma ascorbic acid in 
these cases and the possible influence of 
these factors is discussed. 


REFERENCES 


1. BartLetT, M., Jones, C. M. and Ryan, A. E. 
New England J. Med., 226: 469-473, 1942. 
2. BarTLETT, M., Jones, C. M. and Ryan, A. E. 
New England J. Med., 226: 474-481, 1942. 
. Bettas, J. E. Arch. Surg., 41: 1414-1425, 1940. 
. Bowen, A. Am. J. Surg., 47: 3-19, 1940. 
. Bower, J. O. Am. J. Surg., 47: 20-32, 4940. 
. Corp, R. Ann. Surg., 99: 14-27, 1943. 
Etman, R. Med. Clin. North America, 27: 303- 
313, 1943. 
8. GLEN, F. and Moore, S. W. Surg., Gynec. e Obst., 
72: 1041-1046, 1941. 
g. Grace, R. V. Ann. Surg., 99: 28-33, 1934. 
10. Heyp, C. G. Ann. Surg., 99: 39-41, 1934. 
11. Jones, T. E., NEwe tt, E. T., Jk. and BRUBAKER, 
R. E. Surg., Gynec. er Obst., 72: 1056-1059, 1941. 
12. Larce, O. P. Am. J. Surg., 60: 415-423, 1943. 
13. Lunp, C. C. and Cranpon, J. H. Med. Clin. North 
America, 27: 561-566, 1943. 
14. MeLeney, F. L. and Howes, E. L. Ann. Surg., 
99: 5-13, 1934. 
15. THompson, W. D., Ravpin, I. S. and Frank, I. L. 
Arch. Surg., 36: 500-518, 1938. 
16. WuiTte, W. C. Ann. Surg., 99: 34-38, 1934. 


WAY w 


4 


EMPYEMA OF THE LUNG 


A REVIEW OF THE LITERATURE 
AND AN ANALYSIS OF ONE HUNDRED SIXTY-NINE CASES 


Paut J. SHANK, M.D. 
On Active Surgical Staff, Good Samaritan and Miami Valley Hospitals 
DAYTON, OHIO 


HE outbreak of World War II con- 

fronts us with the grave possibility 

of another devastating epidemic of 
pneumonia, complicated by a certain per- 
centage of thoracic empyema cases. How- 
ever, our tragic lesson of World War I 
gave us the pathophysiological principles 
laid down by the Empyema Commission 
and we can approach the subject with a 
much brighter outlook. 

The treatment of thoracic empyema was 
known to Hippocrates who provided drain- 
age by the thrust of a knife or cautery. 
Yet, two thousand years later, there was 
so little confidence in the surgical manage- 
ment of empyema that when Dupuytren, 
the ablest French surgeon of his time, was 
stricken with the disease (in 1835), he 
refused operation with the remark that he 
would “rather die by the hand of God 
than with the help of a physician.” 

Roe, in 1844, advocated aspiration as a 
therapeutic measure. Fifteen years later 
Goodfellow and DeMorgan introduced 
intercostal drainage. Walter in 1860, Roser 
in 1865, and Weissenbom in 1876 treated 
empyema by rib resection drainage. Bulau, 
in 1891, reported successful use of inter- 
costal siphon drainage, which produced a 
certain degree of negative tension within 
the empyema cavity and prevented pneu- 
mothorax. Perthes first suggested continu- 
ous aspiration. Hutton in 1898, Baylor in 
1899, and Williams in 1900 described an 
airtight dressing fitted with a valvular 
mechanism permitting escape of pus and 
air during forced expiration and coughing. 
Von Eberts described another method 
permitting negative tension drainage. 

These methods of rib resection with 


Open pneumothorax continued until the 
pandemic of influenzal streptococcal pneu- 
monia in 1918, when the mortality rate 
rose to 40 per cent. The Empyema Com- 
mission was appointed and laid down the 
principles for treatment which have con- 
tinued to the present date, which are: (1) 
avoidance of open drainage during the 
stage of acute pneumonia, followed in 
nearly all cases by free drainage at a 
suitable time; (2) irrigation of the cavity, 
and (3) maintenance of the nutrition of the 
patient. 

Graham and Bell demonstrated that the 
normal thorax must be regarded as one 
cavity instead of two. Any change of 
pressure in one pleural cavity Is accom- 
panied by practically an equal change in 
the other, so that equilibrium of pressure 
exists at all times throughout the whole 
thorax. The thorax is a movable structure 
which by varying the contained space also 
varies the pressure within. The older con- 
ception that a small opening into the chest 
would have the same consequence as a 
larger one is therefore not true. In any 
individual with a normal thorax a definite 
quantitative relationship exists between 
the size of the opening in the pneumo- 
thorax and the danger of death. The 
reasons for this are: (1) it is possible to 
maintain life as long as the lungs can 
inspire the “tidal air,”—normally from 
300 cc. to 500 cc.; (2) a considerable 
encroachment on the volume of both lungs 
can be made before interfering with the 
tidal air; and (3) in the compensatory 
reaction, by increase in amplitude of the 
respiratory movements, the thorax is 
enlarged so that actually more air may 


* From the Guthrie Clinic and Robert Packer Hospital, Sayre, Pennsylvania. 
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enter through the pneumothorax opening 


without encroaching on the tidal air to the 
same extent as though the thorax were not 
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Pneumococcic empyema presents an 
entirely different picture. By the time the 
pleural effusion is recognized, the pneu- 


Fic 1. a, Tray used for intercostal closed drainage; b, tray used for rib 
resection. 


enlarged. These conclusions do not hold 
good if adhesions are present or the medi- 
astinum has become rigid by induration. 
By the time the pneumonia has subsided 
and open drainage is established, the 
“vital capacity’ has increased so that 
a small opening will not induce fatal 
asphyxia. 

During the early stages of acute empy- 
ema, particularly the type due to hemo- 
lytic streptococci, patients are cyanotic 
and suffering from air hunger to a marked 
degree. Their “‘vital capacity” is prac- 
tically equal to the “tidal air.”’ It is most 
important to avoid an open pneumo- 
thorax until these dangerous factors have 
disappeared. 


monia has subsided and conditions are 
ready for operation. It is important to 
identify the type of organism before start- 
ing open drainage. 

Another serious effect of open pneumo- 
thorax is loss of heat. Sauerbruch has 
shown that it may be enormous. Sakur 
also found marked diminution in amount of 
oxygen in the blood. 


ETIOLOGY 


Empyema per se is rarely, if ever, a 
primary disease. It is most frequently 
secondary to pneumonia, influenza, or 
measles. Neuhof and Hirshfield found 
putrid empyema as a complication of 
pulmonary abscess. Other causes of putrid 
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infection are putrefaction after intra- 
pleural hemorrhage, necrosis of the lung 
following infarction or trauma, and pleu- 
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enza or measles, and less often associated 
with pneumococcal infection or other 
inflammatory lesions of the lungs. How- 


c 


Fic. 2. Procedure for aspiration and closed intercostal drainage. a, Aspiration of chest; b, insertion 
of trocar with threading of catheter; c, catheter in place showing method of anchoring tube. 


ral invasion from a_ putrid subphrenic 
abscess. Maier and Grace reported putrid 
empyema secondary to_ bronchiectasis, 
pulmonary abscess, and suppurative pneu- 
monia. They were also able, with the aid 
of Coulter, to correlate foul dental sepsis 
with putrid empyema secondary to intra- 
pulmonary disease. Kline and Berger 
reported twenty-six cases of empyema 
among fifty-five cases of spirochetosis. 
DeBakey expected a rise of empyema 
secondary to penetrating chest wounds 
from this total war. Empyema may also be 
caused by primary tumors which have 
obstructed a bronchus. 

Weinstein has reported subdiaphrag- 
matic (perirenal) extension into the pleu- 
ral space. Lane and Francis found the 
bacillis typhosus in the purulent fluid 
forty years after the initial attack of fever. 

Operative procedures such as diagnostic 
aspirations or aspiration biopsies may carry 
infecting organisms into the chest cavity 
or produce empyema by penetrating the 
lung or esophagus. 

Keefer, Rantz, and Rammelkamp stated 
that hemolytic streptococcal pneumonia 
occurs most often following epidemic influ- 


ever, they associated hemolytic strepto- 
coccal pneumonia with chronic processes 
in the lung—asthma, bronchiectasis, and 
chronic cystic disease. 

Approximately 75 per cent of all empy- 
ema is due to the pneumococcus, 15 per 
cent to streptococcus, and the remaining 
10 per cent to staphylococcus, influenzal, 
and other rarer types of organisms. Lan- 
man and Heyl indicted the pneumococcus 
in 80 per cent of the cases, Staphylococcus 
aureus and Streptococcus hemolyticus in 
another 10 per cent. In bacteriological 
examination of the pus the pneumococcus 
was found in 63.9 per cent, the strepto- 
coccus in 9.4 per cent, and the staphylo- 
coccus in 6.5 per cent. Combinations of 
the three were less frequent. 

From the results of the past few years 
with the use of type specific serum and 
sulfonamide therapy, it is reasonable to 
expect a reduction in the frequency of 
empyema due to pneumonia. Schwartz, 
Flippin, and Turnbull found that of a 
group with pneumococcic pneumonia 10 
per cent treated with type specific serum, 
and 23 per cent of those given sulfapyridine 
subsequently developed empyema. The 
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The most unusual case is reported by 
Zwirn, Joyeux, and Aboucaya, of empyema 
following an appendectomy. On open 


streptococcus showed the highest mortality 
of the groups—33 per cent. Other organ- 
isms were found in 0.6 per cent. 


é 


Fic. 3. Procedure for rib resection. a, Infiltration with novocaine of skin; b, skin incision; c, re- 
section of rib; d, placing of drainage tube; e, completed operation. 


Empyema follows pneumonia in only 
about one-tenth of the total number of 
patients. Hurwitz and Stephens found it 
in g per cent of pneumonia cases in children 
under twelve years of age. Penberthy and 
Benson had an incidence of 7 per cent. 

Some of the rarer organisms producing 
empyema are the Brucella abortius, re- 
ported by MacDonald. Bisgard reported 
two cases of actinomycotic empyema. 
Others” have reported the colon bacillus. 


thoracotomy a male Ascaris lumbricoides 
was identified. 


DIAGNOSIS 


Diagnosis of empyema depends upon 
septic temperature, flatness on percussion, 
roentgenographic findings, and aspiration 
of pus from the chest. If only a small 
amount of pus can be aspirated from the 
chest cavity, it is possible that the needle 
has penetrated lung tissue and aspirated 
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a small pulmonary abscess. Diagnosis may 
be difficult, as revealed by the large 
number of patients who present themselves 


Fic. 4. Encapsulated empyema. 


with chronic empyema of months’ and 
even years’ duration. It is now well known 
that pneumococcic empyema usually oc- 
curs some time after the pneumonia 
has subsided (metapneumonic), whereas 
the streptococcic type is usually con- 
current with the pneumonia (synpneu- 
monic). Unresolved pneumonia usually 
means empyema. 

It is important that diagnosis be made 
early. Treatment consisting of thorough 
and rapid evacuation of pus should be 
instituted, to spare the patient prolonged 
infection and complications. It has been 
said that “Patients do not die from 
empyema per se, but from the complica- 
tions that arise as a result of the pleural 
effusion.” Fitzgerald has emphasized that 
delay is dangerous to the fundamental 
value of the lung. 

Frequent and early roentgenograms will 
produce many more early diagnoses. Evans 
has observed that there is a certain amount 
of fluid in the pleural cavity in very early 
pneumonia, but that most of this is very 
readily absorbed and does not go into a 
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pleural abscess. This is particularly true 
in children. Roentgenograms should be 
made in the oblique as well as the frontal 
and lateral planes, as many interlobular, 
encysted, and pulmonary abscesses may be 
demonstrated. 

Thomas stated that roentgenograms 
should always be made before operative 
treament. Aspiration should be done only 
after the diagnosis has been made, and 
then only as a prelude to operation. Of all 
the diagnostic procedures, aspiration re- 
mains the definite means of diagnosis after 
accurate localization of the pus by the 
roentgenograms. The actual demonstra- 
tion of pus is important in determining the 
presence of empyema, its site, the nature 
of the infecting organism, and the physical 
characteristics of the pus. The aspiration 
of tuberculous pus may lead to disastrous 
results if treated by open or closed tho- 
racotomy. Aspiration is also important in 
determining the proper drainage site. 
Harrington believes that the aspirating 
needle should be left in place and an 
immediate operation performed; but most 
workers believe this is unnecessary except 
in putrid empyema, which demands im- 
mediate operation to prevent anaerobic 
infections of the chest wall. 

Olesen and Hansen have used a supra- 
vital staining method differentiating be- 
tween living leukocytes and dead ones. 

White and Collins suggest that the 
proper time for drainage is when there is 
no more than 10 per cent supernatant fluid 
after a partially filled test tube of pus has 
stood for twelve hours. 

Pearse has determined the specific grav- 
ity of pus in thirty-six cases of empyema 
caused by pneumococcus, streptococcus, 
and staphylococcus. ‘There was progressive 
increase in specific gravity which reached 
a constant level in about twenty-one days, 
at which point it is safe to do an open 
drainage. Manometric readings of the 
intrapleural pressure are helpful in deter- 
mining the time for drainage. A ‘fixed 
pressure indicates that there is a localized 
collection of pus and that the mediastinal 
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structure is sufficiently fixed to allow safe 
drainage. 
Graham, Singer, and Ballon believe that 
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respiration. After localization two phe- 
nomena are observed: (1) no movement, 
seen in bilateral and sometimes unilateral 


a 


b 


Fic. 5. Residual cavity injected with diodrast. a, Anteroposterior view; b, lateral view. 


in acute empyema repeated aspiration 
should be done until the exudate has 
become “‘frank creamy pus.” 

Another method which requires the 
observation of a skilled, highly trained 
roentgenologist who has observed many of 
these cases, is described by Berman, and 
is based on the fact that in a normal child 
the mediastinal shadow is narrowed during 
inspiration and widened during expiration. 
This condition prevails until localization 
takes place, after which there is very 
little movement of the mediastinum or 
diaphragm on the affected side. In twenty- 
seven cases he found fixation between the 
seventh and tenth day. He has developed 
some greatly simplified methods of fluoro- 
scopic examination of the child with 
empyema. A thoracentesis is done to 
determine the type of organism, partially 
to empty the cavity of pus and also to 
inject air. First the child is observed in the 
upright position. The fluid level is easily 
seen and before localization moves with 


empyema; (2) paradoxical movement, seen 
in unilateral empyema due to exaggerated 
movement of the opposite leaf of the 
diaphragm. In order to observe the move- 
ments of the diaphragm the patient is 
tilted in the head down (Trendelenburg) 
position, when the diaphragm can be 
easily seen if sufficient air is present in the 
empyema cavity. Twenty to 30 cc. of pus 
are aspirated and an equal amount of air 
injected. Fixation of the diaphragm implies 
localization. 

To observe the mediastinum, the patient 
is turned to the affected side in antero- 
posterior (lateral decubitus) plane. The pus 
gravitates away from the mediastinum, 
permitting observation of its movements. 
If this is fixed, the cavity is completely 
localized and open drainage may be safely 
done. When the sulfonamides are employed 
the use of the fluoroscope is necessary to 
determine the proper time for this pro- 
cedure, because other criteria, such as 
character of the pus, leukocyte count, and 
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temperature range are not then reliable 
guides. 

In location, empyema is usually found 


Fic. 6. Massive pleural effusion with fluid level. 


in one of the lower lobes but it may be 
multiloculated. Recognition of multiple 
loculation. depends upon careful study of 
postero-anterior, lateral, and oblique roent- 
genograms. The foci should be drained as 
they are recognized, either through original 
or supplementary incisions. 


TREATMENT 


In any treatment of pleural empyema, 
the objectives to be attained are: the 
nutrition of the patient; drainage as com- 
plete and as early as possible; and expan- 
sion of the lung. To be excluded are: 
operative shock, mediastinal flutter, and 
chronicity. 

Ehler and Graham have stated that the 
first aim should be to save lives. Secondary 
to this are: (1) complete evacuation of pus; 
(2) rapid elimimation of toxicity and 
systemic effects; (3) sterilization and sub- 
sequent complete closure of the cavity 
with obliteration of all foci of infection; (4) 
complete healing of the external wound; 
(5) restoration of the patient to his normal 
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social and economic position; (7) avoid- 
ance of chronic empyema and recurrences; 
and (8) accomplishment of these results 
in as short a time as possible. 

After a pleural abscess has once formed, 
adequate surgical drainage is demanded in 
almost all cases. Open drainage during 
the developmental stage is fraught with 
so much danger that it should not be 
undertaken. 

The closed method of drainage relies on 
the introduction of a catheter without 
admitting air into the pleural cavity. The 
open method, by rib resection or removal 
of muscle bundles, allows free introduction 
of air. 

Tixier and Eck have had success with 
sulfanilamide derivatives for patients with 
streptococcic empyema who are too ill for 
surgery; but Lester, after prolonged treat- 
ment with sulfanilamides and prontosil in 
adequate doses, plus repeated aspirations, 
found surgical drainage necessary to effect 
cures. 

Bowen reported two cases in which the 
patients had spontaneous cures from drain- 
age through bronchopleural fistulas. 

Each of the three recognized forms of 
treatment, aspiration, intercostal closed 
drainage, and open thoracotomy, with or 
without rib resection, has its own field of 
usefulness and its contraindications, and 
stubbornly to adhere to any one of them 
for all cases is to invite disaster. 


ASPIRATION 


Aspiration should be used in all cases 
at the beginning of treatment; and should 
be repeated preliminary to operation, to 
relieve mechanical embarrassment due to 
accumulation of fluid in the pleural cavity, 
and alleviate toxic symptoms during the 
synpneumonic stage. 

Injection of air following aspiration has 
been a very common procedure; however, 
Carlson has experimentally shown that 
empyema heals by progressive formation 
of adhesions between the parietal and 
visceral pleura, confirming Heuer’s earlier 
work. Fluid should be aspirated frequently 
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to prevent dyspnea. To make the aspira- 
tions more comfortable, Brock makes a 
small initial incision at the first aspiration 


Fic. 7. Loculated empyema. 


down to the parietal pleura, which is kept 
open by a small pack removed at each 
aspiration. 

Multiple therapeutic aspirations should 
be done in encysted empyema, followed by 
injection of air, in order to outline the 
cavity in the roentgenogram. Aguirre is of 
the opinion that if this method fails after 
four or five trials, thoracotomy should be 
done. 

Arneson reported twelve cases of post- 
pneumonic empyema treated by multiple 
aspirations and irrigations with a weak 
aqueous solution of iodine or rivanol. 
Sworn and Cooper treated three patients 
by aspiration of pus and injection of 5 to 
20 cc. of a 5 per cent solution of sodium des- 
oxycholate. Merthiolate, optochin, todized 
oil, sodium chloride, sodium taurocholate, 
have been used for irrigation purposes. 

While the diagnosis of thoracic empyema 
should never be made without introduction 
of a needle and removal of pus, the treat- 
ment of empyema by multiple aspirations 
should not be continued after four or five 
aspirations unless the patient shows a 
marked response to the treatment. 
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INTERCOSTAL CLOSED DRAINAGE 


Intercostal closed drainage is particu- 
larly advised where reassimilation of fluid 
after aspiration is so rapid that even daily 
aspirations fail to give adequate relief. 

Closed operations are those in which a 
catheter Is Inserted into an empyema cav- 
ity through an intercostal space without 
exposure of the parietal pleura. After local 
infiltration with 1 per cent novocaine a 
No. 18 F catheter is introduced with a 
trocar and cannula. The wound must be 
small enough for the dramage tube to fit 


' snugly, taking precautions against allowing 


air to enter and inserting the tube too far. 
If intercostal drainage is made at the most 
dependent interspace, the diaphragm rises 
as the fluid drains off and may mterfere 
with adequate drainage. The seventh inter- 
space is usually chosen for intercostal 
drainage. In patients who later require rib 
resection the diaphragm may be higher 
than at the time of intercostal drainage. 
The rib above the site of intercostal drain- 
age gives better drainage and will obviate 
the chance of inadvertently going through 
the diaphragm. The posterior axillary line 
is chosen in most cases. After removal of 
the fluid, which should not be done too 
rapidly, a closed system of drainage may 
be instituted by the use of flapper valve 
(Bohrer, Lillenthiak) or a water seal, or 
siphon drainage may be used with or with- 
out continuous suction. 

It is believed that no form of closed 
drainage stays absolutely airtight for more 
than a week or two. Bettman reported 
twelve cases whose roentgenograms on the 
tenth postoperative day showed a small 
amount of purulent discharge about the 
wound and no pneumothorax present. The 
would itself acted as a valve. 

Airtight drainage for more than two or 
three weeks is rarely necessary. It should 
not be continued longer than this unless 
there is improvement shown by the clinical 
conditions with a decrease in the size of 
the cavity and re-expansion of the involved 
lung. If a week or two of intercostal closed 
drainage does not prove adequate, espe- 
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cially in the pneumococcal type, the 
patient’s condition should be improved 
sufficiently to warrant open surgical drain- 
age. The rare patient whose _ general 
condition has not improved sufficiently to 
warrant open drainage after two or three 
weeks of closed drainage usually presents 
another complicating factor, frequently 
bronchopleural fistula. 


OPEN DRAINAGE 


In properly selected cases, open drainage 
is one of the most efficient methods of 
treating empyema, since it allows explora- 
tion of the pleural cavity for identification 
of bronchial fistulas and possibly accessory 
empyema pockets, and permits complete 
removal of all fibrin masses and proper 
placement of the tube. 

Lanman and Heyl have adopted the rule 
of ‘‘not doing a rib resection in a child two 
years of age or younger, who has not had a 
preliminary intercostal closed drainage.” 

White and Collins have reported 317 
cases in which there was a mortality of 
26.2 per cent with treatment by aspiration 
alone, 11.4 per cent with closed drainage, 
23.6 of the survivors needing secondary 
rib resection; and 6.5 per cent with rib 
resection. 

Keefer, Rantz, and Rammelkamp state 
that even when sulfanilamide is used open 
drainage of the pleural cavity will be 
required in most cases. They have observed 
recurrences of infection as long as three to 
five weeks after temporary sterilization of 
the empyema cavity. 

Burpee had a mortality of 14.3 per cent 
with intercostal drainage, and 16.2 per cent 
with rib resection, while Mason had 20 per 
cent mortality with intercostal drainage, 
and 6.94 per cent with rib resection. 

Lanman and Dimmler state that the 
average duration of postoperative drainage 
after primary rib resection was twenty-four 
days, after intercostal drainage forty days, 
and after intercostal drainage followed by 
rib resection fifty-seven days. A greater 
percentage of their patients with pneumo 
coccal empyema who had chemotherapy 


Shank—Empyema of Lung 


NovEMBER, 1944 


needed radical open drainage sooner in the 
course of the disease than those who did 
not have chemotherapy. The exudate on 
the pleura is thicker and more tenacious 
and very difficuit to clean up by closed 
methods. 

Hockberg and Kramer have reported 
closed intercostal drainage used in sixty- 
four patients with eleven deaths; open 
drainage with rib resection in 134, with 
only seven deaths (5.6 per cent). 

One of the newer types of open oper- 
ation, suggested by Conners, makes an 


‘ mcision along the rib line over the central 


portion of the empyema cavity. Two or 
three inches of two ribs, as a rule, are 
removed subperiosteally, intercostal mus- 
cles, vessels, and nerves being removed 
en masse. The empyema cavity is gradually 
opened, leaving a window into the pleural 
cavity about two inches in diameter. The 
cavity is cleared of pus and fibrin and if 
there are several lobules they are made into 
one. Packing is then inserted into the entire 
cavity with fairly firm pressure. It is now 
the practice to remove the packing on the 
second or third postoperative day and, 
with rare exceptions, not to repack. 
Iodoformized gauze has been replaced by 
plain gauze, since it was occasionally 
toxic. Great care must. be exercised to 
maintain an orifice in the chest wall until 
the lung has expanded. The mortality with 
this method was 6.6 per cent in seventy- 
four cases. Of the five patients who died, 
two had several contralateral pulmonary 
infections, one had an overwhelming tox- 
emia following miscarriage and pneumonia, 
and the others died of complications. It 
has been the author’s practice to use this 
method in putrid empyema. 

Ehler summarizes his plan of treatment 
as follows: 

1. A proper method of aspiration to 
reduce toxic absorption and intrapleural 
pressure and allow time for fixation of the 
mediastinum. 

2. When the pus has become walled off, 
a segment of rib at the most dependent 
point of the cavity should be removed 
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and a large rubber tube inserted in the 
cavity. 

3. This tube, which should be suffi- 
ciently large to allow complete drainage of 
all pus and fibrin masses, should fit snugly 
in the pleural opening in order to be 
airtight. 

4. The distal end of the tube should be 
connected to a suction apparatus to pro- 
duce varying degrees of negative pressure 
as desired. 

5. The tube is not to be removed 
permanently from the chest until the mtra- 
pleural cavity is completely closed. 

This method of treatment has been 
found entirely satisfactory in all types of 
non-tuberculous empyema, and in infants 
as well as in children and adults. Very 
rarely, and then only because of the very 
precarious condition of the patient, drain- 
age by means of intercostal catheter may 
be resorted to, but only as a preliminary 
to an almost inevitable rib resection. 


ANESTHESIA 


Thoracic empyema patients, having a 
reduced vital capacity, are in a state of air 
hunger a greater part of the time, hence 
the anesthetic that gives the least pul- 
monary embarrassment should be selected. 
It must (1) avoid reducing vital capacity 
below the level to which the patient has 
become accustomed during his illness; (2) 
allow lateral position of the patient on the 
operating table, on his sound side; (3) 
prevent loss of blood, as the thoracic wall 
is a very vascular bed; and (4) deal with 
the copious amount of sputum. 

Diagnostic and therapeutic aspirations 
can all be performed by local infiltration 
of novocaine or one of its derivatives. Rib 
resections can be done under local anes- 
thesia, but some patients object to the 
cutting of the rib and a general anesthetic 
must be given. 

Maingot has found pure nitrous oxide 
oxygen anesthesia with a premedication of 
morphine and scopolamine very satisfac- 
tory. To overcome the collection of too 
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much sputum, the patient is placed in a 
slight head down position. 

The mucus-producing quality of ether 
is a contraindication for its use. 

Ethylene is a good general anesthetic 
and seems to meet all these requirements. 
It has an added advantage of allowing a 
higher intake of oxygen. Cyclopropane 
maintains the highest percentage of oxygen 
in the circulating blood, which is so impor- 
tant in patients with reduced vital capac- 
ity. Unfortunately, in a certain percentage 
of patients who have cardiac lesions, it is 
contraindicated and may prove fatal by 
producing ventricular fibrillation. 

Positive pressure anesthesia should be 
used when the pleural cavity is opened. 

Endotracheal anesthesia and suction 
must be employed in the presence of 
copious amounts of sputum. 

Behrend has successfully used intra- 
venous sodium pentothal with inhalation 
of 100 per cent oxygen in empyema com- 
plicated by bronchial fistula. 


POSTOPERATIVE TREATMENT 


The postoperative treatment of thoracic 
empyema, particularly in children, is of 
paramount importance, for on it depends 
the rapid and complete recovery of the 


patient. Adherence to the minute details 
is mandatory, to prevent too early closure 
of the cavity and a resultant chronic 
infection. 

Immediate attention to the drainage 
apparatus will require minute nursing skill. 
Postoperatively, open drainage may be 
maintained in such a manner that to-and- 
fro exchange of air between the pleural 
cavity and the exterior is permitted by use 
of gauze dressing over the drainage open- 
ing, requiring only the minimum care of 
changing dressings. However, most cases 
have some form of drainage tube which 
must be irrigated and cleaned daily. 

To determine when the cavity is com- 
pletely obliterated, Berman says, Is very 
simple. It will be found that no more fluid 
can be injected into the chest without its 
either pushing the catheter out of the chest 
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cavity or immediately spurting out around 
the sides of the catheter. Then and then 
only is it safe to remove the catheter. After 
the large Pezzar catheter has been removed 
it is replaced by a smaller caliber black 
rubber tube, which is allowed to remain 
open and is anchored to the chest wall 
by adhesive tape. This tube is irrigated 
once or twice a day, and is removed after 
a week, provided it has not been forced 
out by granulation. 

Since too early removal of the tube is a 
frequent cause of recurrent empyema, 
Cabitt and Hurwitz think it should be 
removed only after injection of lipiodol 
demonstrates a completely healed pleural 
space. Only by the use of roentgenograms 
after the instillation of todized oil, can 
accurate determination of the size of the 
cavity and the progress of healing be made. 
Care must be taken to have the drainage 
opening uppermost and to insert the 
instillation catheter to the most distant 
point of the cavity. 

Roentgenograms, to be of use in post- 
Operative empyema, should be taken by 
the Potter-Bucky technic so as to pro- 
vide sufficient penetration of the thick 
pleura to outline the empyema cavity 
accurately. 

Physical examination of the chest is of 
little value. Frequent estimation of the 
capacity of the cavity along with frequent 
roentgenograms are the only accurate 
methods of determining progress of the 
disease. 

Following the evacuation of the pus 
and the receding in size of the empyema 
cavity, the re-expansion of the lung is 
followed closely. Blow bottles have long 
been used to aid and increase the speed of 
re-expansion of the lung and reduction in 
size of the cavity. Gumpel has described a 
system which is cheap, easy to make, light, 
and readily used by the patient. 

The majority of workers agree that blow 
bottles develop the accessory respiratory 
muscles and improve re-expansion of the 
lung, but if Carlson’s experiments be 
accepted, proving that the pleural cavity 
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heals by progressive formation of fibrous 
adhesions between the visceral and parietal 
pleuras, their value is questionable. The 
combination of a large drainage tube and 
continuous negative pressure drainage led 
to practically complete expansion of the 
lung and rapid healing in thirteen cases of 
acute empyema, but was unsuccessful in 
chronic empyema. Mitman and Bagg have 
used the Drinker respirator to promote 
expansion of the lung in cases in which 
there was no noticeable expansion after 
many weeks. 

Lloyd has described a suction irrigation 
apparatus for postoperative drainage of 
thoracic empyema cases. The essential 
difference between this system and any of 
the many negative pressure methods which 
have been devised, is that a two-way 
catheter must be inserted into the chest 
cavity, which may be done according to 
Harloe’s method. The pus is drawn slowly 
from the patient’s chest by a siphon system 
until a partial vacuum is_ established 
within the pleural cavity. Irrigating fluid 
is then sucked in and completed circulation 
begins. In the majority of cases all pus 
can be removed in from fifteen to twenty 
minutes. The quantity rapidly decreases. 
In acute cases ten to fifteen days is suffi- 
cient to obtain an almost clear return flow. 
At this point the empyema is considered 
cured and the apparatus removed. 

It is difficult even now to make any final 
remarks on the efficiency of the sulfon- 
amide drugs in the treatment of pneu- 
monia, since there are so many variable 
factors in its treatment. A few facts of 
significance have emerged, namely, sul- 
fanilamide does not produce any dramatic 
change in the course of hemolytic strepto- 
coccal pneumonia, and it does not seem to 
reduce the incidence of empyema. Keefer 
et al. conclude that sulfanilamide will 
influence the outcome of hemolytic strep- 
tococcal pneumonia and empyema by 
reducing the fatality rate. Nowak reported 
that in patients who did not receive 
sulfanilamide the fatality rate was 48 per 
cent, while in those who received it, it was 
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29 per cent. Leahy reported seven cases of 
hemolytic streptococcal empyema in which 
the patients were treated with sulfanila- 
mide, aspiration of the chest, and open 
thoracotomy, with only one death. Sul- 
fanilamide with multiple aspirations of the 
pleural cavity or rib resection were em- 
ployed with recovery, but sulfanilamide 
with closed drainage resulted in death. 
From these cases it would appear that in 
some young patients multiple aspirations 
and sulfanilamide may be sufficient. All 
these patients develop a secondary anemia 
which is accentuated by the sulfanilamide 
and they should receive whole blood 
transfusions. 

Lastly, but most important of the post- 
operative care, is maintenance of the 
patient’s nutrition. He should receive a 
well balanced, high caloric, high vitamin 
diet. The loss of plasma proteins from the 
large, raw necrotic area of the pleural 
abscess cavity may be compared to the 
loss of plasma proteins from a burn of like 
size and must receive transfusions of 
plasma, as well as whole blood transfusions. 


COMPLICATIONS 


Empyema complications result in most 
instances from long delayed treatment. If 
not drained surgically, the pus may burrow 
in many directions, causing perforation 
into a bronchus or empyema necessitans, 
or perforation into the trachea, esophagus, 
pericardium, blood vessels, or mediasti- 
num. Occasionally, it may penetrate the 
diaphragm to the peritoneal cavity or ex- 
traperitoneally. Perforations of the esoph- 
agus may be due to foreign bodies, strong 
chemicals, carcinoma, peptic ulcer, rupture 
of a diverticulum, trauma, or may occur 
spontaneously during severe vomiting. 
Young reported a case of erosion of the 
esophagus by a hard rubber drainage tube. 
Blauvelt and Torbett and Bennett have 
treated cases of pleuroesophagal fistula by 
rib resection, tube feeding, gastrostomy, 
rectal feeding, and direct closure of the 
fistula. 

Berman and Walters claim that broncho- 
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esophagopleural fistula is the result of at 
least two factors: first, some congenital 
anomaly of the esophagus and bronchus, 
and second, an erosion through an anoma- 
lous area. Press and Altman observed a 
case in which a parapharyngeal abscess 
burrowed laterally into the pleura in the 
axillary region, causing empyema, myositis, 
and death. 

Transdiaphragmatic and retrodiaphrag- 
matic extension of infections may occur. 
Hochberg stated that 85 per cent of cases 
of subphrenic abscess presented thoracic 
complications, and that 45 per cent of 
these were referable to the thorax. Beye 
considers the diaphragm an efficient barrier 
against extension of infection from the 
thorax to the abdomen. Direct invasion 
through the diaphragm occurs at first via 
the lymphatics and later, with more severe 
infection, gross invasion of the musculature 
takes place with actual perforation. The 
normal lymphatic drainage in this region 
is directed upward, which is one of the 
factors in thoracic complications of sub- 
phrenic infection. A case was reported by 
Tees, in which a lumbar abscess could be 
traced upward from the quadratus lum- 
borum muscles, behind the lumbocostal 
arches, to an infrapulmonary empyema. 

Infections of the chest wall are not 
regarded as serious complications and are 
rather infrequent. They may be prevented 
by packing the wounds with vaseline 
gauze. In putrid empyema with ana- 
erobes and micro-aerophilic streptococci, 
the wound edges should always be kept 
well apart and treated with zinc peroxide, 
as described by Johnson and Meleney. 
Brandburg has reported a case of progres- 
sive gangrene of the chest wall after tight 
skin closure which was cured by multiple 
wide skin incisions and numerous skin 
grafts. 

Hill describes a patient who, after drain- 
age of an empyema, noticed that his left 
hand, arm, and shoulder did not sweat but 
were hot and dry. This disturbance of the 
thoracic sympathetic trunk lasted only 
about a month. 
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Scoliosis is a complication of empyema 
which varies directly with the duration of 
the empyema and inversely with the age 
of the patient. It may be found in most 
younger children and rarely leaves a 
permanent deformity. Persistence of de- 
formity is indicative of an undrained 
pocket of pus. Chandler found only one 
case of persistent scoliosis among 280 cases 
of empyema. If the hemithorax is very 
full of pus, the curvature is convex toward 
the affected side, but when the hemithorax 
is not very full and when the intercostal 
muscles are in spasm the curve is concave 
toward the empyema side. Bisgard states 
that thoracic spinal curvatures are pleuro- 
genic or result from thoracoplasty. With 
early cure the muscles relax and the 
curvature corrects itself spontaneously. If 
the disease becomes chronic or produces 
much pleural scar tissue, a spinal deviation 
occurs with the convexity projecting into 
the healthy side, the reverse of that caused 
by thoracoplasty. In this type there is 
little or no rotation of the vertebral bodies, 
hence no posterior bulge of the thoracic 
wall. The mediastinum, fixed to the spine 
by scar tissue, usually deviates with the 
spine and, together with reduction in size 
of the hemithorax and the relative fixation 
of the lung, leads to reduction of the vital 
capacity proportional to the deformity. 
The younger the individual, or the more 
chronic the empyema, the more likely and 
more extensive is the curvature. Scoliasis 
following thoracoplasty is of a rotary type. 
The Schede type of thoracoplasty pro- 
duces more imbalance than extrapleural 
thoracoplasty. Corrective measures should 
be instituted immediately following sur- 
gical drainage, consisting of overcorrection 
of the deformity by allowing the patient to 
lie on a rolled pillow high in the axilla on 
the diseased side, or a plaster mold for 
young children or a plaster body cast for 
ambulatory patients. 


CHRONIC EMPYEMA 


A proper understanding of the pathology 
and pathological physiology of acute empy- 
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ema, and its application to the treatment 
of the disease would render chronic non- 
tuberculous empyema a clinical rarity. 
Muller states that most important in the 
prevention of chronicity is adequate drain- 
age, carried out at the proper time and 
continued until the cavity is obliterated. 
Delayed drainage until fibrin has covered 
the visceral pleura with a thick layer will 
prevent expansion of the lung and make 
for chronicity, also premature removal of 
the drainage tube before the cavity is 
obliterated will permit superficial healing 
of the drainage tract and maintain the 
residual pocket of empyema. The tube 
should remain in place until the entire 
cavity has been completely obliterated 
and only the superficial wound remains, 
and that should heal from the depths 
outward. 

Next in importance to adequate drain- 
age is proper placing of the drainage 
tube. Figarella believes that non-dependent 
drainage is an important cause of chronic- 
ity. The mid-scapular line is the favored 
site, the tube being placed at the lowest 
point with the patient in the erect position. 
The proper site will be determined after 
the roentgenograms have been taken and 
an aspiration biopsy done at the operating 
table. 

After thorough digital examination to 
determine the size, extent, and height of 
the cavity, and careful removal of excess 
fibrin, the drainage tube is selected. It 
should not be too long, in order to prevent 
necrosis and to insure good dependent 
drainage. The fenestration should not be 
placed in the apex of the tube. Multiple 
fenestration may become clogged with 
thick fibrin. If it is too short the patency 
of the pleural opening will not be main- 
tained. The inner opening of the tube 
should be just within the parietal pleura. 

Martin lists the causes for expansion 
of the collapsed lung as: (1) the pull of the 
contracting granulations at the reflection 
of the parietal pleura on the visceral 
pleura as the two layers fuse; (2) positive 
pressure in the trachea and bronchi from 
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the sound side during forced expiration 
driving air into the collapsed lung; (3) 
negative pressure in the empyema cavity 
during inspiration when the diameter of the 
drainage opening is smaller than that of 
the main bronchus. This occurs only when 
the walls of the abscess cavity yield 
sufficiently; therefore, a chronic empyema 
results when the walls of the newly formed 
connective tissue replacing the pleura are 
too thick and inelastic to permit the lung 
to expand and initiate healing at the angle 
of reflection. 

If there is evidence of a considerable 
cavity four or five weeks after drainage 
of the purulent exudate, and if the tissues 
are not well healed about the tube, it is 
well to do a secondary rib resection, 
removing the rib above or below the orig- 
inal drainage. The same holds true for any 
secondary abscess draining into the main 
empyema cavity. Hindrance of free outflow 
of the discharge in a secondary cavity 
results in more invasion of wall and more 
protective response from the surrounding 
tissue. 

Chronic empyema implies attenuated 
infection, such as might readily occur with 
intermittent discharge slightly slower than 
accumulation or undrained discharge. The 
essential cause is granulation tissue replac- 
ing the pleura under repeated infection. 

Pulmonary fibrosis may develop slowly 
in an unexpanded atelectic lobe, due to 
prolonged bronchial obstruction, which 
Butler states may be produced by excess 
pleural exudate upon a lobe or lobes still 
filled with pneumococcic secretions. 

Bronchopleural fistula, the commonest 
cause of chronic empyema, Is one of the 
easiest to cure. Adequate drainage is 
usually all that is necessary, though very 
large bronchopleural fistulas may require 
extensive plastic procedures. 

Another cause, fortunately not common, 
is presence of foreign bodies in the pleural 
cavity. The surgeon should give careful 
attention to details, such as insecure gauze 
dressings and drainage tubes falling un- 
noticed into the pleural cavity; proper rib 
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resection so that all bone chips are re- 
moved, and prevention of osteomyelitis by 
Overholt’s method, turning a periosteal 
flap over the end of the rib, or cutting 
squarely. 

In treatment of chronic empyema, the 
more conservative step should be given a 
fair trial before attempting more mutilat- 
ing ones. Lloyd has reported seventeen 
cases in which the patients were cured by 
continuous suction of from 12 to 16 inches 
of water. Others have used higher negative 
pressures and obtained satisfactory results, 
but the pressures must be lowered slowly 
to prevent bleeding from capillaries and 
larger blood vessels. If these methods fail, 
more radical operations must be done, the 
type depending upon the individual. 

Carter lists the three classes of chronic 
empyema requiring surgery as: (1) second- 
ary tuberculous empyema, (2) pyogenic 
empyema of several years’ duration, and 
(3) chronic empyema with bronchial fistula. 

In 1890, Schede published thirteen cases 
in which after rib resection of one or two 
ribs the cavity persisted. To collapse the 
thick walled cavity, he resected the whole 
length of the rib, in several cases removing 
all the ribs from second to ninth, then 
cutting away the thoracic wall. In every 
case resections were carried out in two or 
three stages. 

Delorme reported a recovery by removal 
of pulmonary pleura, allowing the inner 
wall of the rigid cavity to become yielding 
and the expanding lung to fill the cavity. 
He thus avoided the deformity resulting 
from Schede’s resection of the chest wall. 

Ranschoff uses multiple gridiron in- 
cisions through the visceral pleura to aid 
expansion of the lung. Extrapleural thora- 
coplasty is a method of indirect attack on 
chronic empyema cavities. If a residual 
cavity persists even after thoracoplasty, it 
must be eliminated by some form of 
unroofing operation. The Schede type is of 
value in smaller cavities, but larger cavities 
require so much tissue sacrifice that con- 
siderable deformity may result. According 
to Behrend, chronic empyema patients are 
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poor surgical risks and the Schede opera- 
tion is so formidable that the mortality 
rate in the best hands was at a prohibitive 
50 per cent. 

Pedicle muscle “fills” for chronic cavi- 
ties were recommended by Kirschner in 
1921, and have been used quite uniformly 
since. Carter finds them very adaptable in 
large chronic cavities under the scapula 
or at the apex of the thoracic cage. Addi- 
tional conservation of rib is obtained by 
their use. Such transplants are only 
successful in relatively clean cavities, and 
are not used in the first stage of any 
operation. Care is taken to sew the muscle 
into the apex of the cavity, to prevent 
residual pockets and give the muscle a new 
insertion. In bronchial fistula, a portion of 
the graft is sewn directly into the fistula 
opening. | 

Three unroofing operations of short du- 
ration are preferable to one prolonged one. 
Empyema cavities decrease remarkably in 
size from one stage to the next, so that the 
ultimate amount of rib removal is less 
following operation in stages. 

Behrend has successfully combined selec- 
tive partial thoracoplasty of the modified 
Schede type with subsequent pedicle grafts. 
Chronic empyema patients require very 
careful preoperative preparation, as they 
have suffered a long, debilitating illness 
and require numerous blood transfusions 
and a high caloric and high vitamin diet to 
improve their nutrition. 


PUTRID EMPYEMA | 


Neuhof and Hirshfield show that putrid 
empyema is a pathological entity deserving 
separate consideration. Effective treatment 
depends upon thorough knowledge of 
its pathogenesis, pathology, and clinical 
manifestations. 

The contents of a putrid empyema 
abscess cavity consist of foul pus and 
detritus gathered in one or more compart- 
ments. Foul air is often present, depending 
upon the size and patency of the bronchial 
communication at the site of the rupture 
of the abscess of the lung. Although the 
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bacteria are anaerobic the organisms are 
not gas-producing in the abscess or in the 
complicating empyema. A putrid empy- 
ema, therefore, may contain no air if the 
pulmonary abscess from which it is derived 
is shut off from its bronchus. 

The lining of the cavity is intensely 
inflamed, hemorrhagic, and not infre- 
quently gangrenous. The mediastinum is 
usually fixed very early by visceroparietal 
pleural adhesions regardless of the amount 
of pus. As a result, marked shifting of the 
mediastinum is rarely seen. There is dense 
fibrous formation of adhesions in aerobic 
empyema, while the anaerobic organisms 
have a liquefying effect on the suppurative 
process. For this reason there is an ever 
present danger of an encapsulated putrid 
empyema escaping into the general pleural 
space. 

Neuhof and Hirshfield believe that 
recognition in acute cases may be difficult 
until foul pus is aspirated. The onset and 
course closely resemble pneumonia but the 
pain is localized and constant. The sputum 
is scanty or absent and not blood-streaked. 
If foul sputum or foul odor is present, the 
diagnosis is established. In cases of putrid 
empyema without evident previous intra- 
pulmonary suppuration and without foul 
sputum the diagnosis is often delayed. The 
physical signs may early suggest presence 
of pleural fluid. Roentgenograms are essen- 
tial to demonstrate fluid, and to locate the 
site for exploratory aspiration. The typical 
film of air and fluid in the pleura is seen 
only when there is free bronchopleural 
communication. Displacement of the heart 
and mediastinum is rarely seen in the 
roentgenogram because of their early 
fixation. The film may show multiple 
encapsulations of ‘fluid or fluid and air. 
Knowledge of two or more pleural locula- 
tions is an invaluable guide in treatment. 

Following disclosure of foul pus or foul 
air, operation should be immediately per- 
formed, since nothing can be gained by 
delay and after the aspiration of foul pus 
there is possibility of putrid phlegmon 
developing in the chest wall. This usually 
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dissects between the ribs and intercostal 
muscles and may not be recognized for 
several days. Maier and Grace have seen 
it within twenty-four hours. Necrosis of 
the muscles and osteomyelitis of the ribs 
may be found. The needle should be left 
in place when at all feasible so as to prevent 
an abscess of the chest wall and to open 
down onto the putrid abscess. 

Immediate improvement is seen after 
evacuation, ventilation, and aeration of an 
anaerobic infection. Neuhof and Hirshfield 
believe that the essentials of operative 
treatment are complete evacuation of pus, 
adequate aeration, and adequate care of 
residual lesions in the lung and pleura. 
Wide unroofing, allowing full visualization 
of the cavity, is imperative, in order that 
drainage may be maintained to the bron- 
chial fistula and for better drainage of the 
pulmonary abscess. 

Rib resection should be just short of the 
limits of the lesion to prevent entry into 
the uninvolved portion of the pleural 
space. The cavity and all its recesses are 
then packed with iodoform gauze or zinc 
peroxide, as advocated by Johnson and 
Meleney. 

Postoperative improvement is dramatic. 
If a toxic state has existed it is usually 
gone within twelve to twenty-four hours. 
Pain, dyspnea, rapid heart action, and 
fever quickly subside. Cough, if present 
before operation, immediately stops. 

The bronchopleural fistula must be 
maintained and not allowed to close 
prematurely; otherwise all the symptoms 
of putrid abscess of the lung may return. 

Interlobar putrid empyema is fortu- 
nately very rare. There is a close resem- 
blance between interlobar empyema and 
an unruptured abscess of the lung facing 
the interlobar fissure. The operation must 
be frequently carried out in two stages: 
the first, wide isolation by packings to seal 
the general pleural cavity completely, 
and the next, entering the empyema cavity. 

Closed drainage can be justified in putrid 
empyema only because of the danger of 
open operation when the mediastinum Is 
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mobile. A basic objection to closed drain- 
age Is its inability to eradicate the anaero- 
bic infection without free ventilation. 

The mortality rate need not be high if 
there are early recognition, accurate diag- 
nosis, and immediate treatment. Immedi- 
ate open drainage gives best results. All 
less radical methods give unreasonably 
high mortality rates. 


ANALYSIS OF CASES 


One hundred sixty-nine patients with 
non-tuberculous thoracic empyema have 
been treated at the Guthrie Clinic and 
Robert Packer Hospital since 1927, under 
supervision of a thoracic surgeon, and with 
strict adherence to the principles laid 
down by the Empyema Commission. 

Recognizing that children are much less 
tolerant of chest surgery than adults, the 
study has been carried out in two group- 
ings: patients twelve years of age and under 
and those over twelve. 

There were eleven fatalities, an over-all 
mortality rate of 6.5 per cent. In seventy- 
eight patients over twelve years there were 
eight deaths, bringing the rate to 10.25 
per cent. In the group twelve years of age 
and under there was one death in eighty- 
one patients, a mortality rate of 1.2 per 
cent. There were nine cases of putrid 
empyema in the group over twelve, with a 
mortality rate of two, or 22 per cent. 

In the first five-year period from 1927 
to 1931, during which forty-two patients 
were treated, there was a mortality rate 
of 5 per cent in the group over twelve, and 
no deaths in the group twelve years of age 
and under. In the next five-year period 
from 1932 to 1936, there was a mortality 
rate of 2.8 in the group twelve years of age 
and under, and a rate of 11.8 per cent in 
those over twelve. There was complete 
recovery of two cases of putrid empyema. 
In the last five-year period from 1937 to 
1941, there were twenty-four patients 
over twelve years of age with three deaths, 
a mortality rate of 12.5 per cent. There 
were no deaths in twenty-three patients 
twelve years of age and under. There were 
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five cases of putrid empyema during this 
period, all in the group over twelve years 
of age. Two deaths made a mortality 
rate of 40 per cent, the only increase in 
these periods. During 1942 there were three 
cases of putrid empyema in the group over 
twelve, with no deaths. 

Chronic empyema cases required 95.2 
average hospital days. One putrid empy- 
ema patient over twelve required seventy- 
four days. Patients having a mixed type of 
empyema, pneumococcal and streptococcal, 
all over twelve, required 46.67 average 
hospital days. We believe these figures 
represent a good average. 

The mixed type of empyema caused by 
streptococcic and pneumococcic organisms 
had an average duration of illness prior to 
operation of 18.5 days, while the pneumo- 
coccic empyema required 24.66 days for 
patients twelve years of age and under 
and 23.26 days for those over twelve. The 
streptococcic type twelve years of age and 
under was not operated until 54.67 days, 
and 45.23 days for the group over twelve. 
Chronic empyema in twenty patients over 
twelve required 96.7 days. Five putrid 
empyema patients over twelve, in which 
the streptococcus was the predominating 
organism, required 55.6 days. These figures 
substantiate the statement that fixation 
of the mediastinum and stabilization of the 
diaphragm require a much longer time in 
streptococcal empyema than in the pneu- 
mococcal type. 

There were twenty-five chronic empy- 
ema patients, twenty over twelve years. 

There were 105 males, forty-six of them 
twelve years and under, and fifty-nine over 
twelve. Thirty-six females were twelve 
years and under and twenty-eight over 
twelve, a total of sixty-four. 

Eighty-one patients were twelve years 
of age and under, the youngest being 
five months, the average age 5.54 years. 
Seventy-eight varied from thirteen to 
eighty-one years, the average 39. 76. There 
was one case of putrid empyema six years 
of age and nine cases from twenty to 
sixty-nine years. 
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Distribution of sides involved was nearly 
equal, the right being the focus of infection 
in eighty-two cases and the left in eighty- 
three. Both sides were involved in four 
patients. 

The pneumococcus was the etiological 
organism 124 times, a percentage of 73.4; 
the streptococcus thirty-five times, 20 per 
cent; the staphylococcus 3 per cent, the 
albus in four instances and the aureus in 
two. Combinations of other organisms were 
responsible for the rest. 

Seven cases had the etiology out of the 
chest: suprapubic prostatectomy, one case, 
acute appendicitis three, lung abscess and 
subdiaphragmatic abscess one, and brain 
abscess one. 

Predisposing causes of putrid empyema 
were: Undetermined three, lung abscess 
three, bronchopleural fistula one, bronchi- 
ectasis two, lung abscess secondary to 
generalized peritonitis from ruptured ap- 
pendix one, and questionable carcinoma 
of the lung and abscess of chest wall 
one. 

Types of empyema as revealed by roent- 
genograms and surgery were: encapsulated 
fifty-seven, putrid ten, diffuse twenty- 
seven, loculated six, multilocular five, 
massive nine, encysted one, and undeter- 
mined five. 

Empyema being a prolonged illness, it 
is reasonable to expect complications to 
arise rather frequently. There was a total 
of thirty-two complications in twenty-nine 
patients. A case of purulent pericarditis 
resulted fatally. Otitis media, the most 
common complication, was seen in six 
patients. 

Differentiation between complications 
and associated conditions requires most 
astute judgment. Fifty-five associated con- 
ditions were seen. Otitis media was noted 
eleven times. Varicella was next in fre- 
quency, being seen four times. 

Roentgenograms were taken to establish 
diagnosis or confirm it in all cases. Diag- 
nostic aspiration was then made to estab- 
lish presence of fluid and identify the type 
of etiology. 
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The three recognized forms of treatment: 
aspiration, intercostal closed drainage, and 
rib resection with or without open drain- 
age, were employed. 

Local anesthesia of 1 per cent novocaine 
was given for all aspirations. 

Four patients recovered with repeated 
aspirations, ranging from five to seven. 
The findings from this limited group 
indicate that we cannot share the opinion 
of others who believe that many patients 
may be cured by aspiration alone. 

Thirty-five patients received closed tho- 
racotomy following therapeutic aspiration, 
ranging from one to eleven. Two patients 
died, one ninety-seven days and the other 
thirty-four days after operation. Two 
patients had persistent coughs at the time 


of their recent check-up. The result in, 


two patients was unknown and the rest 
were cured. Twenty-five of these patients 
were twelve years of age or under and 
the other ten were over twelve. These 
results prove that closed intercostal drain- 
age Is most useful in the younger group. 

An equal number of patients twelve 
years of age and under and over twelve 
years required aspiration, closed thora- 
cotomy, and rib resection for complete 
cure. Four patients with putrid empyema 
received the same treatment. One patient 
had a partial thoracoplasty and still has a 
residual cavity requiring further surgery. 
Two thoracoplasties were done, one with 
complete recovery, the other still has a 
residual cavity. 

Rib resections with previous aspirations, 
carried out on ninety-one patients, resulted 
in eight fatalities, two of them putrid 
empyema cases, two unknown, and eighty- 
one complete cures. Four cases of putrid 
empyema were cured by wide rib resection. 
Only three patients were treated in a 
closed manner after resection. 

In the first five-year period from 1927 
to 1931, the Willy Meyer-Pickhardt oper- 
ation was carried out on eight patients with 
complete recovery in every case. It has 
been discontinued. 

Dependent drainage of thoracic empy- 
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ema cases has been stressed. The rib to be 
resected was determined by the location of 
the cavity; the eighth rib being resected 
fifty-two times, the ninth thirty-four times, 
and the seventh twelve times, and various 
combinations. 

Empyema of the lung is a prolonged 
debilitating infection which produces many 
complications requiring operative proce- 
dures. Otitis media is frequent in childhood. 
Seven patients required myringotomy, one 
case having one side involved and the rest 
both sides. One radical mastoidectomy was 
done. Curettement of old sinus tracts to 
the empyema cavity was done with seven 
patients. Three appendectomies were per- 
formed for acute gangrenous perforated 
appendicitis, producing an ascending infec-" 
tion which led to the thoracic empyema. A 
gun shot wound of the chest and abdomen 
required a splenectomy. Six patients had 
bronchoscopic examinations. One subdia- 
phragmatic abscess of unknown etiology 
was drained. A thirty-two year old woman 
had a nephrectomy for a marked hydro- 
nephrosis, complicated by a retroperitoneal 
abscess which dissected upward producing 
the empyema. One pelvic abscess second- 
ary to a ruptured appendix was drained by 
vaginal route. A suprapubic prostatectomy 
was complicated by a massive infected 
pleural effusion. The thoracic cavity was 
explored in four patients, a biopsy being 
taken during one of the procedures. An 
abscess of the hip was incised and drained. 
An abdominal exploration of one patient 
revealed a pneumococcic peritonitis requir- 
ing transthoracic exploration of the right 
subdiaphragmatic space followed by a 
pericardicentesis, with complete recovery. 
Four patients had complicating abscesses 
of the breast requiring drainage. There was 
one carbuncle of the neck. 

All therapeutic aspirations were carried 
out under local anesthesia. Ethylene was 
used in most rib resections and thora- 
coplasties until the last four years, since 
which time cyclopropane has been used in 
all cases except patients with cardiac 
lesions. 
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Sulfonamide therapy was used with some 
patients, mostly by the family physician 
before they arrived at the hospital, and it 
is difficult to evaluate the results. It has a 
beneficial effect in lowering mortality 
rates, but it has not appreciably altered 
the development of empyema cases. 
Figures illustrating the technical points 
and four roentgenograms representing the 
various types of empyema are included. 


SUMMARY AND CONCLUSIONS 


The subject of non-tuberculous thoracic 
empyema has been considered and the 
more recent literature reviewed. 

The study of 169 cases of non-tubercu- 
lous thoracic empyema with eleven deaths 
is quite comparable to other recently 
reported series. 

The mortality rate of 6.5 per cent is 
recorded. 

The cases have been divided into two 
groups for study; one group comprises 
those patients twelve years of age and 
under and the second group over twelve 
years of age. 

The cases have been studied in three 
five-year series. There is very little differ- 
ence in the mortality rate for these periods 
except in the last five-year period when the 
mortality rate for putrid empyema cases 
increased to 40 per cent. 

One hundred five males and sixty-four 
females had thoracic empyema. 

There were eighty-two cases with right 
side involvement and eighty-three with 
left side involvement. Four patients had 
both sides involved. 

Pneumococcus, which was the most 
frequent organism found, was responsible 
for 73 per cent of the thoracic empyema 
cases. The streptococcus was responsible 
in 20 per cent of the cases and the staphy- 
loccus in 3 per cent. The other types of 
organisms were responsible for the remain- 
ing empyema cases. 

There were nine cases of putrid empyema. 

Otitis media was the most frequent 
complication and associated condition. 

Treatment consisted of various operative 
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procedures. Aspiration with subsequent rib 
resection and open drainage was carried 
out ninety-one times. Thirty-seven pa- 
tients received aspiration, and closed inter- 
costal drainage followed by open rib 
resection. 
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THE EFFECTS OF SULFANILAMIDE LOCALLY IMPLANTED 
IN CLEAN WOUNDS 


James L. SoUTHWORTH, M.D. 
Passed Assistant Surgeon, U. S. Marine Hospital 
STATEN ISLAND, NEW YORK 


from time to time refer to the 
sulfonamide drugs and their in- 
fluence on healing of wounds when locally 
applied, but there seems to be lack of uni- 
formity of opinion as to what influence 
they do exert. Key,! from animal experi- 
ments and observation of clinical cases, 
believes that healing is not at all delayed. 
Taylor? deplores the local use of sulfon- 
amide drugs because he states they produce 
marked inflammatory reaction, and indi- 
cates that he believes healing is disturbed. 
Klepser’s* observations led him to believe 
that prolonged use of these drugs locally 
may interfere with healing in granulating 
wounds, but he observes that the question 
of wound healing in the presence of sul- 
fonamide drugs is unsettled. Bick,‘ from 
his study of use of the drug in clean and 
traumatic wounds, concluded that healing 
was delayed 50 per cent, but later indi- 
cated’ that he might have been using too 
much drug in his earlier work and expresses 
the opinion that its use should be con- 
tinued in contaminated wounds. Lyons and 
Burbank’ in reviewing this subject in 1942 
stated: “There is striking lack of critical 
evidence in regard to the effect of locally 
implanted sulfonamides in wound healing. 
. . . Further experimental evidence must 
be available before the effect on wound 
healing can be properly evaluated.” 
In an effort to help clarify this question, 
a study was undertaken to determine the 
effect of local sulfanilamide implantation in 
clean wounds. Patients with bilateral 
inguinal hernias were selected as subjects. 
Through two separate inguinal incisions, 
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the routine hernioplasty of the hospital was 
performed at one sitting. In the operation 
used, the layers are sewed with interrupted 
catgut stitches. The wounds usually heal by 
first intention but with some firmness of 
the scar. For the purpose of this study, 
sulfanilamide powder was placed in one 
side and omitted in the other. All patients 
on the author’s division of the general 
surgical service coming to operation for 
bilateral inguinal hernia, suitable for bi- 
lateral operation at one time, were in- 
cluded. In all, 304 patients were operated 
upon for inguinal hernia on this division 
during the year 1943, the period covered 
by this study. Of these, thirty-seven had 
bilateral hernias suitable for operation at 
one time and all of these are reported. 
Sulfanilamide was placed in the left repair 
and omitted in the right. Five Gm. of 
drug were used and this was spread evenly 
through all layers of the wound. In eleven 
patients, unsterile crystalline sulfanilamide 
was used; in fourteen others, sterile drug 
was employed. To serve as further controls, 
no drug was used on either side in twelve 
patients. Observations were begun on the 
fourth postoperative day and continued to 
the twenty-second postoperative day. All 
operations and observations were made by 
the writer. Observations were made by 
physical examination. Possibly the value 
of this study would have been increased 
by microscopic study of the wounds, but 
it was not thought practicable to excise 
sections. The results are listed in the 
accompanying tables. 

Discoloration of the skin was an almost 
constant feature of treated sides, being 


* From the United States Public Health Service, Marine Hospital, Stapleton, Staten Island, N. Y. By permission 
of the Surgeon General. 
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present in twenty-one of twenty-five cases. 
This consisted of a blue or purple tinge 
characteristic of hemorrhage. In some, this 
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able pain in his operative wound through- 
out his hospital stay, but this was in a 
right (untreated) side. Little difference 


TABLE I 
EFFECTS OF UNSTERILE * SULFONILAMIDE POWDER IN LEFT WOUNDS 
| 
Case Designation | Date | Discoloration f | Induration Infection Healing 
| 1/15/43 | R none equal | none satisfactory 


BOW ess 1/20/43 | R none 


| 1/29/43 | R none 


R none 


3/22/43 | R none 


| L 4 plus to 22nd day 


L 2 plus to 14th day 
L 1 plus to 7th day 
L 2 plus to roth day 


L 4 plus to 22nd day 


equal serum pocket | satisfactory 
on left 

equal none satisfactory 

equal none satisfactory 

equal | none satisfactory 


satisfactory 


ee 8 | 3/26/43 | R none slightly greater | none 
| | L 4 plus to 22nd day | on left 

| 4/12/43 | R none equal | none | satisfactory 
| |L 4 plus to 22nd day | 

13. WM 113956...............| 4/14/43 | R none about 14 great-/| none | satisfactory 
| |L 2 plus to 14th day | er on left 

| 5/5/43 |Rnone equal | none | satisfactory 
'L 1 plus to 8th day | 

| 45/10/43 | R none equal | none satisfactory 
| 3 plus to 14th day 

OF ee | 6/14/43 | R none equal | none | satisfactory 


| 'L 1 plus to roth day | 


* This product had once been sterilized but was not kept in sterile packets. + Discoloration in all tables is 
graded roughly from one plus to four plus according to extent of area involved. The day mentioned is the post- 
operative day on which discoloration was noted to have disappeared. 


change was noted only directly adjacent to 
the wound. In others, it extended from the 
wound edge for a distance of 10 inches in 
all directions. No distinct tumefaction 
accompanied this discoloration, that Is, 
hematomas did not form. No collections of 
free blood were found. The consistency of 
the skin and subcutaneous tissue was the 
same in treated and untreated sides with 
the exceptions noted below. This indicates 
that hemorrhage occurred by diapedesis, 
probably through vessels made more per- 
meable by the drug. Discoloration some- 
times persisted until the twenty-second 
day. At first dark in color, the pigmented 
areas later became yellow and pallid and 
in some faded entirely. Discoloration was 
In no instance associated with increased 
pain or abnormal tenderness. One patient, 
No. 32 in Table 11, complained of consider- 


could be detected in the actions of sterile 
and unsterile powder. We have not noted 
this type of hemorrhage in these wounds in 
the past and none of the control sides or 
control patients in this series showed it. 
An occasional patient in whom this drug 
was used in a right rectus incision, after 
appendicectomy for gangrene of that organ, 
showed similar changes in skin color. [tis 
concluded that this hemorrhage is directly 
attributable to the action of sulfanilamide 
locally applied. 

The wounds were observed for differ- 
ences in thickness and induration of the 
scar. Five patients had differences, the 
treated sides showing increase. Induration, 
as observed previously and in the controls 
of this series, consists of diffuse thickening 
of the scar as healing progresses. Differ- 
ences in scar thickness that were readily 


| 
| 
| | | 
| 
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detectable by palpation were counted. As 
far as can be determined, the same factors 
were present in both wounds on the same 
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wound. It was opened, the fluid evacuated 
and cultured. The culture gave no growth. 
This pocket was closed by strapping with 


TABLE II 


EFFECTS OF STERILE SULFONILAMIDE POWDER IN LEFT WOUNDS 


Date 


Case Designation 


R none 
L slight 
R none 
L none 
R none 


. SC 119272 8/20/43 
R none 
L none 
R none 


. AS 12129 10/15/43 


10/17/43 | R none 
R none 
L none 


R none 


. DS 122438 10/29/43 


. EM 122660 11/3/43 
R none 
L none 
R none 


. NL 123220 11/17/43 


. JC 123802 11/20/43 


. EB 123603 11/26/43 | R none 


R none 


. MG 124263 12/10/43 | R none 


. JD 124323 R none 


| 12/12/43 
| L 1 plus to 7th day | 


Discoloration 


L 2 plus to 


L 1 plus to 


L 1 plus to 


L 2 plus to 22nd day 
L 4 plus to 
L 1 plus to 


L 2 plus to 


Induration Infection Healing 


| equal satisfactory 


slightly greater | satisfactory 
on left | 
equal | satisfactory 


L2plusto 8thday | 


equal | satisfactory 


equal satisfactory 
1oth day 
equal satisfactory 
14th day 
equal satisfactory 
equal satisfactory 
12th day 
equal satisfactory 
50% greater on satisfactory 

left 
equal satisfactory 
14th day 
equal satisfactory 
12th day 
slightly greater satisfactory 
on left 


equal 


14th day 
| satisfactory 


patient with the exception of sulfanilamide 
in the left side; and it seems reasonable to 
attribute increased scar thickness in these 
five patients to action of the drug, as no 
inequalities of scar formation were noted 
in patients having no drug in either side. 
The wounds were observed for infection. 
Of the 304 inguinal hernioplasties per- 
formed on this division in 1943, purulent 
infection occurred in two. Sterile serum 
pockets in the wound occurred in three 
others. None of the patients in the bilateral 
series had purulent infection. One had a 
serum pocket (Case No. 2, Table 1). This 
occurred on a left side in which unsterile 
sulfanilamide had been employed. On the 
sixth postoperative day, a soft tumor I cm. 
in diameter was found in the center of the 


flamed adhesive plaster and it healed with- 
out further drainage. It is not believed that 
this serum pocket was caused by applica- 
tion of unsterile sulfanilamide. No other 
disturbances of the wounds were noted. 
Excessive serum did not form in any, and 
with the exception noted above none had 
drainage of any kind. 

The progress of healing was observed 
clinically. Upon removal of skin sutures on 
the fourth day, the skin edges were ad- 
herent as usual. The presence of discolora- 
tion did not appear to influence healing at 
any stage. On the twenty-second day a 
final observation on healing was made. 
In every instance it was satisfactory. The 
repairs were strong and early induration of 
the wounds was beginning to absorb. The 


| 

| | 
25 — 
26 | 
| 
27 
28 
29 
31 
32 
33 | 
5 
| 
37 
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TABLE III 
CONTROL GROUP IN WHICH NO DRUG WAS USED 
| 
Case Designation Date Discoloration Induration Infection Healing 
2/8/43 R none equal none satisfactory 
L none 
2/24/43 R none equal none satisfactory 
L none 
2/24/43 R none equal none satisfactory 
L none 
ee ae | 3/3/43 R none equal none satisfactory 
L none 
R none equal none satisfactory 
L none | 
5/3/43 R none | equal none satisfactory 
L none 
a ee | 5/6/43 R none equal none satisfactory 
L none 
| ee | 6/11/43 R none | equal none satisfactory 
| L none | 
R none | equal none satisfactory 
L none 
Satie R none equal none satisfactory 
| L none 
11/5/43 R none equal none satisfactory 
L none 
a ee | 11/26/43 R none equal none satisfactory 
L none | 
| | 


usual hairline incisions of primary union 
were present. There were no immediate 
recurrences and no induration, atrophy, 
or edema of the testicles or cords. When 
extensive discoloration had been present, 
it was beginning to fade, leaving in some 
cases a faint yellow tinge. Inequalities of 
induration were beginning to disappear. 
No differences in healing could be detected 
by physical examination. 

From this study it appears that sul- 
fanilamide in inguinal hernioplasty wounds, 
done by a catgut technic, frequently pro- 
duces hemorrhage into the wound and 
surrounding tissues, sometimes produces 
increased induration of the wound, but has 


no effect on healing as determined by 
physical examination. 
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IMPROVED TECHNIC FOR PREPARING A BURIED DERMAL 
GRAFT IN HERNIAL REPAIR 


James V. ScoLa, M.D. 
Resident in Surgery, Millard Fillmore Hospital 
BUFFALO, NEW YORK 


HE use of a buried dermal graft is 

not new. Rehn! reported using der- 

mal grafts for repairing a hernia back 
in 1941. Strassma? used buried dermal 
grafts to repair saddle nose. It has also 
been used to repair cranial defects.*4 
Cannaday‘ reports its successful use in 
thirty-seven cases which included hernias 
(incisional and inguinal), fixation of uterine 
cervix to rectus aponeurosis for prolapsed 
uterus, to hold in position an osteoperios- 
teal graft and to replace fibular collateral 
ligament in acromioclavicular separation. 

Peer* investigated the fate of buried 
dermal grafts. He buried grafts beneath 
the skin of the chest in humans and re- 
moved them at intervals ranging from one 
week to one year. Examination showed all 
sebaceous glands and hair follicles had 
completely disappeared. Sweat glands were 
present at the end of one year but showed 
definite degenerative changes. When the 
epidermis was incompletely removed small 
cysts developed but later these disappeared. 

While this article was being prepared 
Swenson and Harkins® published a report 
summarizing the literature on this subject 
and described their technic for preparing 
the dermal graft. Their graft is of the same 
type as the one to be described, has the 
same advantages, but its preparation Is 
technically more difficult, and it has the 
disadvantage of varying in thickness. 

As far as I can determine from the litera- 
ture, buried dermal grafts have “‘taken”’ 
successfully in almost all cases. Since the 
viability of any graft in the body depends 
directly upon its ability to secure an ade- 
quate blood supply from the nearby tis- 
sues, certain situations can arise which, 
theoretically at least, make a successful 
“take” appear to be hazardous when the 


usual technic is applied. This technic first 
is to denude the skin of the epidermal 
layer. Then the derma is cut away, making 
the graft of any desired size. This derma 
has subcutaneous fat attached to it, or 
if this is removed, the frbrous tissue at the 
base of the skin is attached to the graft. 
This subcutaneous fat or fibrous tissue on 
the undersurface of the skin offers a poor 
surface for a successful “‘take.” The oppo- 
site side of the skin, however, (where the 
epidermal layer was removed) Is an excel- 
lent surface for a successful “‘take.”’ If the 
graft could be prepared so that both sides 
can take equally well, the chances of its 
viability are immediately doubled. It is 
the purpose of this paper to describe such 
a method. 

Often in repairing a large ventral hernia 
(with a fascial defect so that the fascia 
cannot be approximated), the peritoneal 
closure leaves a very rough floor, with small 
pockets surrounded by dense fibrous tissue 
caused by remnants of the fascia. This 
uneven base does not appear to be the ideal 
site for a graft since there are small areas 
of the graft not in contact with the pre- 
peritoneal tissues, and the small pockets 
could collect serum and so deprive the 
graft of some nourishment. However, if 
the graft had two sides from which it could 
get a blood supply, the above mentioned 
difficulties would be overcome. The follow- 
ing technique has been used successfully on 
five patients: 

Preoperatively the thickness of the skin 
where the dermal graft is to be taken is 
roughly determined by gently pinching 
the skin. This is not difficult to do after 
trying it a few times. The peritoneum of 
the hernia is closed as usual and the fascial 
defect is measured. A dermal graft some- 
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what larger than the defect should be 
used. 
Now the Padgett dermatome is set to 


D 


Fic. 1. This figure represents the full thickness of 
skin. Subcutaneous tissue is not shown. The 
first cut with the dermatome is from B to A, 
thus raising the almost full thickness skin flap 
as shown. The dermatome is now removed, set 
to cut a thin layer of skin (not over .008) and 
the cut is made from c to B as shown. The 
graft is now removed by cutting across at A. 


cut a graft just short of the full thickness 
of the skin, thus leaving a very thin layer 
of epithelial cells on the donor site. This 
cut is usually between .04 to .05 inches, 
so insuring a good thick graft. This graft 
is left atttached at one end (A) as shown, 
cutting from (B) to (A). 

The dermatome is now removed and 
reset to cut a very thin graft to remove the 
epidermal layer. This cut need not be over 
.008 inches (if the shellac used for the 
dermatome Is made quite thin) and is made 
by cutting from c to p. Allis forceps are 
used to spread the graft until it is stuck 
to the drum of the dermatome. When the 
dermatome is used for the second cut, 
the old shellac must be removed from the 
drum and new shellac applied to the drum 
and skin. The old shellac need not be 
removed from the skin. 

The dermal graft is now removed by 
cutting it across at A. The graft is sutured 
to good fascia surrounding the defect, 
using interrupted silk sutures. A very light 
sprinkling of sulfanilamide powder may 
be applied over the graft if desired. The 
subcutaneous tissues are approximated 
over the graft, obliterating all dead spaces. 
The site where the graft was taken is 
covered with vaseline gauze and left un- 
disturbed for seven to ten days. 
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Postoperatively these patients were kept 
in bed for about two weeks. Cannaday‘ 
reports he allows his patients out of bed on 
their first postoperative day. 


CASE REPORTS 


CasE1. No. 182267, F. D., white, male, age 
fifty-two, was admitted to the Fillmore Hos- 
pital on March 1, 1943, with recurrent inguinal 
hernias. His first operation was about three 
years ago. Two years ago the right hernia 
recurred and one year ago the left hernia 
recurred. He was operated upon March 2, 1943. 
The hernial defect was opposite the left internal 
ring and the fascia was greatly thinned out. 
The edges of the thinned out conjoined tendon 
and fascia of the internal oblique were sutured 
to the shelving portion of the inguinal ligament 
but it was obvious these structures were too 
weak to hold. Therefore, a dermal graft was 
taken from the right thigh and sutured to the 
shelving portion of the left inguinal ligament 
and to firm fascia of the internal oblique. The 
right hernia was repaired by the usual Bassini 
technique since the structures on this side 
appeared sufficiently strong. He was allowed 
out of bed on March 13th. About four months 
after his discharge the hernia on the right side 
recurred (dermal graft not used on this side). 
The left repair appeared very strong. The 
patient was reoperated upon December 29, 
1943, at which time a buried dermal graft was 
used to repair the right side. 

Case ur. No. 186016, I. S., white, male, age 
forty-two, was admitted to the Millard Fill- 
more Hospital on May 26, 1943. He had a right 
inguinal herniorrhapy. Following this he had 
an appendectomy. Then he had another 
herniorrhaphy for a recurrence of the right 
inguinal hernia. Later he had a third hernior- 
rhaphy for a recurrence. When seen at this 
hospital on May 26th, his inguinal hernia 
extended to and included a bulge in Mc- 
Burney’s area. On May 31, 1943, he was 
operated upon for the fourth time. It was found 
that at his previous operation the fascia of the 
sheath of the rectus muscle had been used for 
the repair. The hernial sac extended from the 
pubic tubercle to McBurney’s point. The 
hernial sac was excised and the peritoneum 
closed. The fascia present was too thinned and 
shredded to be considered useful for support. A 
dermal graft was then taken from the thigh 
and sutured to-the remnants of the inguinal 
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ligament and to firm fascia of the internal and 
externai oblique muscles. This operation was 
facilitated by removing the atrophic testicle. 
Since his discharge on June 14, 1943, he has 
had no signs of recurrence. 

Case 111. No. 190531, D. O., white, male, 
age sixty-two, was admitted to the Millard 
Fillmore Hospital on September 2, 1943, with 
a postoperative hernia following a cholecystos- 
tomy four months ago for a ruptured gall- 
bladder. He was jaundiced on admission and 
his history fit in with a stone in the common 
duct. He was operated upon on September 7, 
1943, at which time two large stones were 
removed from the distal end of the common 
duct, a T tube inserted in the duct, the gall- 
bladder removed and the drain and T tube 
brought out through a stab wound in the side. 
The peritoneum was then closed but the fascia 
could not be closed over an area 3 inches long 
by 14% inches wide. A dermal graft was then 
taken from the edge of the skin incision and 
sutured to the anterior surface of the sheath 
of the rectus muscle. He was allowed out of bed 
on September 23rd and to date has had no 
signs of recurrence of his hernia. 

CasE tv. No. 192506, V. B., white, female, 
age thirty-seven, was admitted to the Millard 
Fillmore Hospital on October 18, 1943. She 
had had a gallbladder operation in 1938. In 
1941, when seven months pregnant, she devel- 
oped an intestinal obstruction and was 
operated upon through a_ supra-umbilical 
midline incision, following which she developed 
pneumonia. During the course of her pneu- 
monia she developed an incisional hernia. At 
operation on October 20th, her fascia was 
adequate to cover the hernial opening but it 
appeared wise to reinforce it with a dermal 


Scola—Hernial Repair 


American Journal of Surgery 251 
graft taken from the left thigh. Since her 
discharge on November 5th, her wound has 
remained very firm. 

CasE v. 193301, R. S., white, female, age 
thirty-four, was admitted to the Millard 
Fillmore Hospital on November 7, 1943. She 
was extremely obese. Five years ago she had a 
pelvic laparotomy following which she devel- 
oped pneumonia and a resulting incisional 
hernia. Three years ago when she had an acute 
intestinal obstruction, she was operated upon, 
the obstruction relieved, but it was impossible 
to close the fascia. Since then she has been 
hospitalized three times for intestinal obstruc- 
tion but not operated upon. At operation on 
November 8, 1943, her fascia could not be 
closed over an area about 214 inches by 6 
inches. A dermal graft was therefore taken 
from the upper left abdomen and sutured in 
place. She again developed a pneumonia 
postoperatively and was discharged symptom 
free on November 21st, by ambulance. Re- 
peated careful examinations have not shown 
any signs of recurrence. 


SUMMARY 


An improved technic for preparing a 
buried dermal graft for hernial repair is 
described. A series of five cases is reported 
in four of which there was either no fascia 
to approximate or the fascia was too thin 
and frayed to be used for repairing. 
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SEVERE OSTEITIS FIBROSA CYSTICA WITH PARATHYROID 
TUMOR 


REPORT OF A CASE OF FIFTEEN YEARS’ DURATION 


DonaLp E. Cosurn, M.D. 
Diplomate of American Board of Surgery; Surgeon to The Fitch Clinic 
ST. JOHNSBURY, VERMONT 


YPERPARATHYROIDISM due to 
| parathyroid adenoma is one of the 

few diseases the evolution of which 
from unrelated clinical symptoms to a 
definite diagnostic reality has been com- 
pleted within the time of the present 
medical generation. Granted that the 
disease is rare, the fact still remains that 
the disease is not recognized in the major- 
ity of cases until Jate in its course when 
bone deformities are present. A review 
of the reported cases to date shows an 
estimated duration of approximately four 
years between the onset of symptoms and 
the diagnosis of the disease. This fact is 
regrettable inasmuch as there are few 
diseases that lend themselves to such 
brilliant recoveries when diagnosed early 
and treated properly. 

The delay in the recognition of the 
disease can probably be subscribed in part 
to. its rapid evolution which has prevented 
the syndrome as such from being taught 
except to graduates in the last ten years. 
Another contributing factor is that the 
disease, until lately, required a consider- 
able amount of laboratory study for its 
diagnosis, such work often being beyond 
the scope of smaller hospital and clinic 
laboratories. 

The present case emphasizes the delay 
in the recognition of the disease inasmuch 
as the patient’s symptoms dated back 
over a period of fifteen years, during 
which time she had suffered from nephro- 
lithiasis and no less than four fractures. 
This case is reported to emphasize the 
necessity of keeping the disease before 
the profession, especially so in these days 
when so many of the younger men are in 


the armed forces and the task of diagno- 
sis often rests with the older group of 
physicians. 

CASE REPORT 


Mrs. N. S., American, aged sixty, was 
admitted to the hospital in July, 1943, com- 
plaining of severe pain in her right hip radiating 
down the posterior aspect of her right thigh, of 
six months’ duration. During this time she had 
become progressively shorter in stature, had 
worn a Taylor brace to support her back and 
walked with difficulty with the aid of crutches. 
Her past history was interesting in that during 
1928 she fell and fractured her right knee cap. 
In 1933, she had several attacks of right renal 
colic with hematuria and subsequently under- 
went an operation for the removal of calculi 
from the right kidney. In 1935, she fractured 
her right shoulder. In 1941, she sustained a 
fracture of her left knee cap. In 1942, the year 
previous to admission, while picking up a small 
oil can, the weight of which was approximately 
4 pounds, she fractured her left shoulder. All 
fractures healed without incident and although 
x-rays were taken on each occasion, no mention 
was made of any unusual bone changes. 

During the past year she had noticed a 
progressive numbness in her legs accompanied 
by difficulty in walking. Her appetite had 
remained good, there had been no loss of 
weight; there had been, however, a marked 
tendency to constipation. 

Her family history was not remarkable 
except for the death of one child at seventeen 
years of age of bone sarcoma. 

Physical examination showed a pale, well 
nourished, middle-aged white female lying 
quietly in bed, her torso sharply twisted to the 
right. Her features were coarse and puffy, the 
skin was dry and subicteric, and the hair was 
distinctly dry and brittle. The mouth was 
edentulous. The gums were healthy and 
showed no evidence of tumor. 


252 


New Series Voi. LXVI, No. 2 


The thyroid was not enlarged. There was a 
questionable fullness, however, opposite the 
lower pole of the glarid on the right. No definite 
mass could’ be demonstrated. There was no 
cervical adenopathy. 

The entire left side of the chest was com- 
pressed and flattened toward the right to 
produce a modified pigeon breast deformity. 
The right side of the chest flared, rib spaces 
were prominent and respiratory excursion on 
this side was nearly normal. The heart was 
not enlarged. Blood pressure was 128/84; 
rhythm was regular; sounds normal. The pe- 
ripheral arteries showed sclerosis grade 1. 

The spine was more or less rigid with a 
prominent dorsal kyphosis with an accompany- 
ing right roterolateral dorsal scoliosis. The 
patient was unable to sit up without support. 

Motions at both shoulder joints were normal. 
Motion in the right hip was painful and 
markedly restricted in all directions. There 
were well healed non-tender operative scars 
in the right loin and over the anterior surfaces 
of both knee joints. Reflexes were sluggish; 
cutaneous sensation was normal. 

X-ray examination showed an extensive 
pathological process involving the skull, spine, 
ribs, pelvis and bones of the extremities. In 
the skull the process was characterized by 
marked thickening of the calvaria, the bones 
of the vault having a fine, mottled, granular 
appearance. The maxillary antra and sphe- 
noidal sinuses appeared to be enlarged. 

In the upper extremities the process was 
characterized by areas of absorption with cyst 
formation in the upper ends of both humeri, 
the left ulna, in the right radius, the right os 
magnum, the third left metacarpal, and in the 
proximal phalanx of the right first and the left 
second fingers, respectively. The site of the 
previous fracture in the right humerus could 
be easily demonstrated. 

In the lower extremities the entire upper 
two-thirds of the right femur was a mass of 
thin-walled cystic cavities completely replacing 
the normal bone structure. The overlying 
cortex was extremely thin and somewhat 
expanded. Cysts were also present in the right 
tibia, the left tibia, both patellas, and in the 
first left metatarsal. 

A film of the abdomen showed numerous 
areas of increased density in both kidney 
regions consistent with the diagnosis of 
nephrocalcinosis. 

Films of the pelvis showed extensive involve- 
ment of both innominate bones with com- 
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pression and distortion of the entire left half 
of the pelvis upward and inward to create a 
typical oblique deformity. There were large 
cystic areas of bone destruction in the region 
of the right acetabulum and right ilium. 

The ribs showed multiple areas of cystic 
formation, more marked in the left seventh 
and eighth ribs with a concomitant expansion 
of their cortex. The vertebrae were extensively 
involved throughout the entire dorsal region 
with almost complete loss of substance of the 
third, fourth, fifth and sixth dorsal vertebrae. 
There was a well developed dorsal kyphosis, 
the apex of which was at the seventh dorsal 
vertebra with an accompanying right rotero- 
lateral scoliosis and a compensatory left lumbar 
scoliosis. 

Laboratory findings were as follows: Blood 
showed a red count of 3,400,000; hemoglobin 
74 per cent (Sahli); white count 6,600; poly- 
morphonuclears 53 per cent, lymphocytes 
44 per cent, monocytes 3 per cent; basal 
metabolism + 4 per cent; blood proteins: 
albumin 4.8 mg.; globulin 2.4 mg.; blood sugar 
131 mg.; non-protein nitrogen 33 mg.; serology: 
Wassermann and Eagle tests negative; blood 
type 0; blood calcium 15 mg.; blood phorphorus 
2 mg.; blood phosphatase 26.8 Bodansky units. 
Urinalysis: Specific gravity 1.018; alkaline, 
negative to sugar and albumin; sediment 
negative; Sulkowitch test on urine 4 plus. 

The patient’s history together with the 
typical x-ray findings suggested the diagnosis 
of osteitis fibrosa cystica due to parathyroid 
adenoma. The elevated blood calcium with a 
decreased blood phosphorus and markedly 
increased blood phosphatase confirmed the 
diagnosis. Operation was advised and readily 
accepted by the patient. 

Under avertin-ether anesthesia a routine 
collar thyroidectomy incision was made. The 
pretracheal fascia was opened in the midline. 
The strap muscles were divided high up on 
either side between clamps and _ reflected. 
Dissection was begun in the region of the right 
lower pole, the gland being rotated mesially 
and an apparently normal parathyroid gland 
was quickly identified lying in the bifurcation 
of the inferior thyroid artery. The dissection 
was continued upward and the right superior 
parathyroid identified. Thorough digital ex- 
ploration in the region of the inferior pole 
failed to reveal any evidence of tumor. Accord- 
ingly, the left lobe of the thyroid was exposed, 
the inferior pole vessels were ligated and the 
gland rotated medially. By careful dissection 
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2 cm. Hemostasis was secured with silk ties 
throughout. Routine thyroidectomy closure 
was carried out with no drainage. The patient 
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both superior and inferior parathyroids were 
demonstrated clearly and appeared to be 
normal. It was then realized that the tumor 


lay either in the mediastinum or in the gland 
substance itself. The right lower pole of the 
gland was again exposed, rotated upward, 
inferior pole vessels divided, the fascia over- 
lying the gland posteriorly incised and the 
dissection carried downward into the superior 
mediastinum. Here at a distance of approxi- 
mately 4 cm. from the lower pole of the thyroid 
on the right a soft, greyish-brown, encapsulated 
mass typical of parathyroid adenoma was 
encountered. The mass was approximately the 
size of a small plum. It was enucleated quite 
easily, brought up into the wound and found to 
be attached by a rather long pedicle to the 
apparently normal right inferior parathyroid 
gland. The tumor was removed by clamp and 
ligation. It measured approximately 3.5 by 


Fic. 1.—See legend on opposite page. 


was given 500 cc. of citrated blood by indirect 
method with no reaction, and she left the 
operating room in good condition. 

The pathological report was as follows: 
Macroscopic: The specimen consisted of a 
mass of greyish-brown tissue measuring 3.5 by 
2 by 1.5 cm. The major portion was somewhat 
heart-shaped with a smooth surface. Projecting 
from this was an ovoid mass 1 cm. in diameter, 
which appeared slightly torn. On section the 
tissue was pale yellowish-grey with a few 
minute cyst-like structures, and the projecting 
portion was rather poorly demarcated from a 
small amount of adjacent fat. 

Microscopic: The tissue was covered by a 
thin capsule, was highly cellular and was 
divided by a fine reticulum into cords and 
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Fic. 1. A, extensive motheaten appearance of skull; thickening of calvaria; B, granular appear- 
ance of vault, enlarged accessory sinuses; c, area of old fracture in head of right humerus; p, 
cystic areas in shaft and head of left humerus; £, extensive spine involvement with scoliosis, 
arrows point to areas of nephrocalcinosis; F, extensive involvement of right ilium; oblique 
distortion of pelvis; G, extensive cystic involvement of right femur, site of postoperative frac- 
ture; H, fractured femur six months postoperatively; note remineralization. 
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small groups of cells in a more or less gland-like 
arrangement, though few lumina were seen. 
The cells were generally polyhedral, varying 


Fic. 2. Gross appearance of tumor on 
removal. 


in size from about 6 to 20 or 25 microns. Some 
were very light-staining with little or no visible 
cytoplasm. Others had pinkish or reddish 
cytoplasm which was more or less granular. 
Nuclei were fairly large and loose, small and 
dark, or pyknotic. No mitoses were seen. 
Cells corresponding fairly well to the four 
types described by Castleman and Mallory 
were found, but many intermediate forms 
suggested that all might be different stages 
of the same kind of cell. Few scattered follicles 
were seen, filled with material of colloid 
appearance, bounded by large, columnar 
reddish-pink granular cells. Diagnosis lay 
between hyperplasia and an adenoma. The 
presence of so-called chief cells in considerable 
numbers as well as the tendency toward gland 
formation favored the diagnosis of adenoma. 

Diagnosis: Adenoma of parathyroid. 

The patient’s recovery from the anesthetic 
was smooth. She received 1,000 cc. 5 per cent 
glucose in distilled water intravenously. Six 
hours postoperatively the blood calcium had 
fallen to 11.42 mg., the blood phosphorus had 
risen to 4.5 mg.; blood phosphatase was 24.5 
Bodansky units. 

On her second postoperative day the patient 
was quite restless; however, she was taking 
fluids well by mouth and was generally quite 
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comfortable. She received calcium gluconate 
by mouth 4o gr. every four hours. Sulkowitch 
test on urine done on every voided specimen 
averaged 2 plus. 

On her third postoperative day blood calcium 
was 7.9 mg., phosphorus 3.7 mg., phosphatase 
13.7 Bodansky units. She was much more 
restless. Chevostek’s and Trousseau’s signs 
were negative. 

On her fourth postoperative day her blood 
calcium had fallen to 7.37 mg. She had several 
spells of twitching and trembling which was 
relieved by intravenous calcium gluconate. 
Sulkowitch test on urine had been o for the 
previous eighteen hours despite heavy doses of 
calcium gluconate by mouth and intravenously. 

On her fifth postoperative day the patient’s 
total proteins had fallen to 4.56 mg. with 
almost a complete reversal of the albumin- 
globulin ratio. Her blood calcium was 9.8 mg., 
blood phosphorus 2.3 mg. and blood phos- 
phatase 10.16 Bodansky units. Mentally ghe 
was extremely nervous and apprehensive. 
There was no true twitching. Chevostek’s 
and .Trousseau’s signs were negative. This 
same day while turning over in bed she felt 
something snap in her right thigh followed by 
severe pain in that area. X-rays showed a 
transverse fracture of the right femur at the 
junction of the upper and middle thirds through 
the large cystic area previously described. The 
fractured femur was reduced by means of the 
Roger-Anderson technic the following day. 
Satisfactory reduction was obtained. 

Throughout the remainder of her postopera- 
tive course her blood calcium and phosphorus 
continued within normal limits, her blood 
phosphatase falling to normal and remaining 
there. (Fig. 4.) On her twenty-sixth post- 
operative day she was discharged from the 
hospital, free from pain and walking on 
crutches. Mentally she was much more alert 
and her muscular tone had markedly improved 
so that she was able to support her back with- 
out the aid of a brace. Her blood calcium on 
discharge was 10.5 mg., blood phosphorus was 
2.8 mg. and blood phosphatase was 3 Bodansky 
units. Sulkowitch test on the urine was 3 plus. 

She returned to the Clinic for follow-up 
studies six weeks later at which time her blood 
calcium was 12 mg., phosphorus 2.57 mg. and 
phosphatase 2 Bodansky units. Her fracture 
was in good alignment and there was some 
callus formation and evidence of beginning 
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tremities had begun to fill in, the surrounding 
cortex being appreciably increased. She had 


recalcification throughout the entire skeletal 


system. She had been on a high calcium diet 


which had contained a good deal of milk and had no pain in this interval. Her mental atti- 


Fic. 3. A and B, microphotographs of tumor showing adenomatous 
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as a result had gained approximately twelve 
pounds. 

Approximately six months following her 
operation she returned for removal of her cast 
at which time the fracture of the femur was 
well united. (Fig. 1H.) X-ray examination 
showed continued recalcification of the entire 
skeleton. Many of the cystic areas in the ex- 


tude had completely changed. She was walking 
quite well with the aid of crutches. She still had 
a marked dorsal kyphosis. Her blood calcium 
was 11.8 mg., blood phosphorus 3.6 mg. and 
blood phosphatase 1.7 Bodansky units. Films of 
the abdomen taken at this time still showed the 
areas of nephrocalcinosis in both kidney regions 
to be essentially the same as on previous 
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examinations. This fact led us to give a guarded 
prognosis as it has been shown that these 
deposits may ultimately result in the death 
of the patient through the continued destruc- 
tion of kidney tissue long after the primary 
tumor has been removed. 


SUMMARY 


A severe case of generalized osteitis 
fibrosa cystica due to parathyroid adenoma 
is reported, the tumor being located in the 
superior mediastinum. The case is remark- 
able in that the patient’s symptoms date 
back over a period of nearly sixteen years 
during which time she suffered no less 
than four fractures and one operation for 
kidney stones. The skeletal involvement 
was extensive and included both patellas, 
a site which has not been previously 
reported. Her postoperative convalescence 
was marked by a fracture of the right 
femur, suggesting that in the postoperative 
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care of these patients precautionary splint- 
ing might be applied to bones of the 
extremities which are extensively involved 
until some degree of recalcification has 
occurred. 
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PENETRATING WOUND OF THE ABDOMEN TREATED 
WITH PENICILLIN 


CASE REPORT 


Mayor WENDELL H. KiIsner 
MEDICAL CORPS, ARMY 


CASE of penetrating abdominal 
wound caused by a hand grenade 
is reported because of the increas- 

ing frequency of this type of abdominal 
wound in war time and to stimulate further 
use of penicillin as a chemotherapeutic 
agent in these cases. This particular case 
illustrates the severe type of penetrating 
wound of the abdomen that is common in 
modern warfare. 


CASE REPORT 


A white soldier, aged thirty-one, was dis- 
arming a dud hand grenade whgn the grenade 
exploded and he was struck by a fragment of 
metal in the right lower quadrant. He was 
rushed to the Station Hospital by ambulance 
and arrived within twenty-five to thirty-five 
minutes from the time of the injury. He was 
admitted directly to the operating room and 
on admission was in shock, with cold clammy 
skin, rapid thready pulse, blood pressure of 
86/48 and a rigid, tender abdomen. A two 
inch wound was present in the right lower 
quadrant of the abdominal wall. The patient 
was given 14 gr. of morphine sulfate by hypo- 
dermic and liquid plasma intravenously. While 
the plasma was being administered a sample 
of blood was taken and cross-matched with a 
donor. A flat plate of the abdomen was made 
with the portable x-ray while waiting for the 
operating room to be set up. 

Exploratory laparotomy under open and 
closed ether was carried out immediately 
without waiting for the condition of the patient 
to improve. At operation the peritoneal cavity 
was filled with a large amount of blood and 
fecal matter. Further examination revealed the 
proximal end of the cecum and ileocecal junc- 
tion to be torn into shreds, three large lacera- 
tions present in the mesentery of the small 
bowel, a two inch laceration in the descending 
colon and a laceration of the retroperitoneal 
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tissue just above the promontory of the sacrum 
and in the angle of bifurcation of the great 
vessels. The bleeding vessels in the torn 
mesentery were ligated; the tear in the descend- 
ing colon closed; the proximal one-fourth of the 
cecum resected and the blind end closed with 
two rows of chromic No. 00 and a final row of 
serosa-to-serosa sutures of interrupted black 
silk. The distal two feet of the ileum was 
resected and the ileum anastomosed by the 
open method to the transverse colon in an 
end-to-side manner, and the tear in the retro- 
peritoneal tissues sutured. The piece of metal 
was buried in the retroperitoneal tissues and no 
attempt was made to remove it. Ten Gm. of 
crystalline sulfanilamide was sprinkled in the 
peritoneal cavity and using the right lower 
abdominal wound as a stab wound two soft 
rubber drains were inserted down to the retro- 
peritoneal laceration and along the right 
gutter in order to drain the contaminated 
retroperitoneal tissue. The abdomen was not 
lavaged but was sponged clean of blood and 
feces. 

During the operation and immediately fol- 
lowing the patient received 2,500 cc. of liquid 
plasma and 500 cc. of whole blood. An addi- 
tional 500 cc. of whole blood was given when 
the patient was carried to the ward. During 
the seven-day period following surgery he 
received an additional 2,000 cc. of whole 
citrated blood. A Miller-Abbott tube was 
inserted into the duodenum before the patient 
left the operating room and Wangensteen’s 
decompression applied as soon as the patient 
was sent to the ward and continued for seven 
days. The patient was given 4,000 cc. of 5 per 
cent glucose in saline by vein daily following 
surgery for a total of six days. On the first and 
second postoperative days he was given 5 Gm. 
of sodium sulfadiazine intravenously. On the 
second postoperative day the patient’s con- 
dition was steadily becoming worse with 
marked restlessness, toxic appearance, temper- 
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ature of 102°F., a bounding pulse of 150 per 
minute and respiration of 24. The abdomen was 
soft and not distended. 

Smears and cultures were taken from the 
wound in the right lower abdominal wall and 
penicillin was started with doses of 30,000 
Oxford units intramuscularly every three hours. 
Sodium sulfadiazine was discontinued. On the 
following day at 8 a.m., after seven doses of 
penicillin had been given, the patient appeared 
somewhat less toxic with temperature I01°F., 
bounding pulse 130 per minute and respiration 
22. On the fourth postoperative day the patient 
began to appear more alert, the pulse rate 
slowed to 110 per minute and became of better 
quality and the abdomen remained soft. On 
the fifth postoperative day the rate and quality 
of the pulse continued to improve although 
the abdomen became slightly distended. Some 
peristalsis was present at this time. On the 
same day he began to pass flatus and the 
temperature was 101.5°F. and the pulse 110 per 
minute. On the sixth postoperative day the 
temperature was 100°F. and pulse 96 per 
minute. On the ninth postoperative day the 
patient had a liquid stool. The patient con- 
tinued to improve and the penicillin was 
discontinued on the tenth postoperative day. 
On the eleventh postoperative day he devel- 
oped a right-sided pleurisy and a friction rub 
was noted two days later. Following the onset 
of the pleurisy, he was given a total of 41 Gm. 
of sulfadiazine orally over a period of five 
days, at the end of which time the pleurisy 
cleared up and the patient improved rapidly 
except for frequent small liquid stools. He was 
transferred to a General Hospital for further 
convalescence on January 11, 1944, ambulatory 
and in excellent condition. 

Smears from the draining wound on the date 
of the beginning of penicillin therapy, Decem- 
ber 1, 1943, revealed numerous bacteria; 
gram-positive rods and cocci and some gram- 
negative rods. Some of the purulent material 
was streaked on blood agar and eosin methylene 
blue plates and inoculated into thiogly- 
collate broth and cooked meat media. On 
December 2, 1943, the inoculated thiogly- 
collate broth and cooked meat media were 
plated out anaerobically and no clostridia 
were found. Six strains of bacteria were isolated 
aerobically, namely, (1) Escherichia coli com- 
munis; (2) gram-negative, non-motile short 
rods of undetermined species; (3) Staphylo- 
coccus albus, non-hemolytic; (4) Staphy- 
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lococcus albus, hemolytic; (5) alpha hemolytic 
streptococcus, and (6) gram-positive aerobic 
spore-forming rod, culturally and morpho- 
logically resembling Baccillus subtilis. 

A smear from the draining wound taken on 
December 6, 1943, the sixth day of penicillin 
therapy, revealed very few bacteria, namely, 
gram-positive cocci and gram-negative rods. 
Some of the drain material was again streaked 
on blood agar and eosin methylene blue plates 
and inoculated into thioglycollate broth. On 
December 7, 1943, no clostridia were found 
in the thioglycollate broth and only three 
strains were isolated aerobically: (1) Esch- 
erichia coli communis; (2) gram-negative, 
non-motile short rods of undetermined species, 
and (3) Staphlococcus albus, non-hemolytic. 

The day following the operation the red 
blood cell count was 3,310,000 and the white 
blood cell count was 12,700 with 83 per cent 
polymorphonuclears and on December 3, 1943, 
the red blood count was 2,100,000 and hemo- 
globin 30 per cent by the photo-electric method. 
Following this the red cell count rose steadily 
to 4,490,000 with 95 per cent hemoglobin by 
the photo-electric method on December 16, 
1943. The blood chloride was 322 on December 
2, 1943, 218 on December 3, 1943, increased to 
459 on December 4, 1943, and remained normal 
thereafter. 


COMMENTS 


This type of penetrating abdominal 
injury is typical of the abdominal wounds 
encountered in war with extensive damage 
due to large and irregularly shaped metal 
fragments. Penetrating abdominal wounds 
seen in civilian life are usually due to 
knife or gunshot. Many of these civilian 
wounds involve only the small or large 
bowel separately although Elkin and Ward! 
reported a combination of large and small 
bowel injuries as being quite frequent in 
their series of 238 cases. Wounds of the 
large bowel are frequently associated with 
wounds of the retroperitoneal tissues and 
infection of the retroperitoneal tissues 
according to Heyd? and Bailey* is severe 
and rapidly fatal due chiefly to the 
virulence of the anerobic flora that arises 
from the colon. Bailey* states that the 
early escape of the fluid fecal matter from 
the Iumen of the large bowel in cases of 


New SeriEs Voit. LXVI, No. 2 


gunshot injuries seems more frequent than 
from the small gut 2nd its occurrence 
augments the gravity of the prognosis. A 
peritoneum inundated with a flood of 
highly infected fluid from the intestines, 
the extraperitoneal tissues or psoas muscle 
soaked and sodden with escaping contents 
render effort to save the patient fruitless 
and wasteful of time. Marks‘ reports seven 
abdominal war wounds in which the 
peritoneal cavity was penetrated with a 
mortality of 14.3 per cent. Three of 
these involved multiple perforations of the 
bowel. 

The mortality of penetrating wounds 
of the abdomen remains high in civilian 
cases and even more so in war wounds in 
which there is often extensive damage to 
multiple viscera and the retroperitoneal 
tissues with a long interval between the 
time of injury and the time of surgery. 
Hamilton and Duncan’ report an operative 
mortality of 48.9 per cent in 190 cases of 
gunshot wound of the abdomen; Elkin 
and Ward! report an operative mortality 
of 46.4 per cent in a series of 209 rifle and 
pistol wounds of the abdomen and 45.5 
per cent in twenty-nine cases of gunshot 
wounds of the abdomen; DiLorenzo® and 
co-workers report a mortality of 78 per 
cent in nine cases of gunshot wound of 
the small bowel and 71 per cent in seven 
cases of gunshot wound of the large 
bowel; Mulholland’ reports a mortality 
of 51 per cent in seventy cases of pene- 
trating abdominal wounds. 

Hemorrhage and shock are _ usually 
severe in the penetrating abdominal wounds 
of the war type and account for a high 
percentage of deaths in these cases. Hamil- 
ton and Duncan’ point out the importance 
of hemorrhage and the tremendous part it 
plays in the effect on mortality. They 
report a mortality of 73.4 per cent in 
cases with hemorrhage over 1,000 cc. as 
compared to a mortality of 27.8 per cent 
in those with hemorrhage under 500 cc. 
The time interval from injury to operation 
is another important factor and probably 
played a large part in saving the life of 
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the patient reported in this article. Age 
is another important factor in influencing 
the mortality. Hamilton and Duncan 
report a considerable increase in mortality 
in their patients who were over forty years 
of age. 

The diagnosis of penetrating abdominal 
injury is not difficult as a rule and should 
be suspected in any case with a wound of 
the abdomen, buttocks or thigh. According 
to Griswold® the presence of shock out of 
proportion to the wound is indicative of 
internal abdominal damage with hemor- 
rhage. The majority of patients with 
penetrating abdominal injury are in shock 
with a rigid tender abdomen. All wounds 
of the thigh and buttocks should be 
examined carefully in order to determine 
the presence or absence of intra-abdominal 
injury. This is particularly true of war 
wounds. In one of Marks‘ cases of abdomi- 
nal war wounds a wound of the flank also 
had a penetration of the kidney and in 
another case a missile entered the sacrum 
and involved the bladder and sigmoid. 

At times a flat plate of the abdomen is 
of value in helping one determine pre- 
operatively the extent of damage. By 
locating the metal fragment a rough idea 
of the course of the fragment through the 
peritoneal cavity may be arrived at. This 
may be done with a portable machine 
while the operating room is being prepared 
with no loss of time and little disturbance 
to the patient. 

The treatment of a penetrating wound 
of the abdomen is immediate transfusion 
of whole blood or plasma and early oper- 
ation. One should not wait for shock to 
improve and delay operation. Griswold® 
points out that when active intraperitoneal 
bleeding is going on, it cannot be counter- 
acted by intravenous medication and 
delay in treatment is fatal. Mulholland’ 
reports three cases in his series in which 
death was due to hemorrhage while 
attempts were being made to relieve shock. 
Opinion among writers on the subject 
concerning anesthesia in this type of case 
varies with the majority in favor of nitrous 
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oxide and ether. In Marks‘ series of 
abdominal war wounds on the Buna front 
spinal anesthesia was used as ether was 
impractical since it volatilized slowly or 
not at all. 

The right rectus splitting incision seems 
to be preferred by most authors on the 
subject but Bailey* favors a midline 
incision in war wounds because of the 
ease of closure and good exposure for 
extensive intra-abdominal injury. After the 
abdomen is opened all bleeding should be 
stopped immediately without regard to 
perforations of the bowel. Following this 


the gastrointestinal tract should be thor- 


oughly explored and clamps placed on 
tears in the bowel. An illustration of how 
easy perforations in the bowel may be 
missed is demonstrated in a case of gunshot 
wound of the abdomen caused by a pistol 
bullet treated by one of us (W. H. K.). 
Careful examination of the gastrointestinal 
tract revealed a large perforation in the 
small bowel which was repaired. No evi- 
dence of any other perforation was present 
although the entire bowel had been thor- 
oughly inspected with the exception of a 
small portion of the descending colon, and 
the probable course of the bullet was such 
as to lead one not to suspect injury in 
this locality. The abdominal incision was 
enlarged in order to inspect this one 
remaining area and a small tear was found 
on the posterior wall of the descending 
colon. Hamilton and Duncan,* and Rippy? 
point out the increased number of missed 
perforations in hurried operations which 
accounts partly for the high mortality 
in those cases with an operating time of 
one hour or less. 

Most authors including Heyd? and 
Griswold*® advise closure of multiple per- 
forations rather than resection as the 
latter carries a higher mortality. Griswold® 
calls attention to the fact that in the 
presence of two perforations close together 
closure is sometimes made easier by con- 
verting the two openings into one. When 
resection of the small bowel is necessary 
primary resection is the method of choice 
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followed by the use of the Miller-Abbott 
tube and Wangensteen’s decompression. 
In the present war primary anastomosis 
of the large bowel is not recommended but 
rather exteriorization with the formation 
of a colostomy. In a review of the limited 
literature available no mention is made 
of the procedure of choice in the type of 
bowel injury with destruction of the 
proximal portion of the cecum and the 
ileocecal junction. It seems that in such 
cases resection and closure of the proximal 
end of the cecum and anastomosis of the 
distal end of the ileum to the transverse 
colon is the method of choice. The Miller- 
Abbott tube provides adequate decom- 
pression and prevents tension on the suture 
line. Whipple!’ recommends anastomosis 
by the open method in an end-to-side 
manner of the ileum to the transverse 
colon in elective cases of carcinoma of the 
cecum, ascending colon, hepatic flexure and 
especially in terminal ileitis with resec- 
tion of the cecum and right colon. In 
Whipple’s’® experience anastomosis by 
the open method, with the proximal bowel 
decompressed, with careful protection of 
the wound and remaining peritoneum and 
with accurate suture technic, is as safe 
as the so-called aseptic methods and more 
certain of giving an adequate stoma and 
avoiding subsequent leakage. In extensive 
war wounds of the abdomen, in which one 
is dealing with a peritoneum already 
grossly contaminated with bowel contents, 
the open type anastomosis carried out with 
care to prevent further contamination is 
time-saving and probably the method of 
choice. 

In the presence of tears in the mesentery 
of the small bowel, especially near the 
root or the mesenteric border of the bowel, 
one must be careful to determine the 
viability of the bowel following closure of 
these rents. In the case herein reported 
an attempt was made to close two tears 
in the mesentery of the small bowel near 
the root and inspection of the bowel thirty 
minutes later showed considerable change 
in the terminal two feet of ileum from a 
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normal pink to a dusky blue making it 
necessary to resect this portion of the 
bowel. 

When a resection of the small bowel is 
necessary Heyd? believes there is a 10 
per cent greater safety mm _ performing 
a lateral anastomosis. Saltzstemm and Po- 
dalsky" have shown in their work with 
dogs that in an end-to-end anastomosis 
of the bowel there is liable to be necrosis 
of the distal end, especially on the anti- 
mesenteric border, but in a lateral anasto- 
mosis the blood supply is sufficient. 

After the bowel injuries have been cared 
for the peritoneal cavity should be mopped 
clean with sponges. Storck,!? Griswold,’ 
Mulholland’ and Elkin and Ward! advise 
against lavage of the peritoneal cavity as 
this may cause transmission of infectious 
material. Most authors are against any 
attempt to drain the peritoneal cavity 
unless there has been retroperitoneal in- 
jury, damage to the biliary tract, bladder 
or pancreas. The use of sulfanilamide 
intraperitoneally in doses of 5 to 10 Gm. 
is recommended, although Rea! states 
it is clinically impossible to judge its 
value. 

The incidence of evisceration is high 
in these cases as pointed out by Griswold,° 
and Hamilton and Duncan.° The latter 
two show an incidence of 5.6 per cent 
evisceration in their series between the 
sixth to tenth postoperative day. Gris- 
wold’ believes it may be advisable to use 
through-and-through sutures of non-ab- 
sorbable material because of the high 
incidence of postoperative evisceration. 

Postoperatively, these patients should 
have continuous Wangensteen decompres- 
sion with a Levine tube or preferably a 
Miller-Abbott tube. Frequent transfusions 
and adequate fluids parenterally, 3,000 to 
4,000 cc. of 5 per cent glucose in saline 
daily, should be given. The blood chlorides 
should be checked frequently and main- 
tained at a normal level. Sodium sulfa- 
diazine by vein in doses of 5 Gm. daily is 
recommended. Penicillin, when available, 
may prove to be the chemotherapeutic 
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agent of choice as it is known to be effec- 
tive against the Staphylococcus albus and 
aureus, hemolytic streptococcus, Clostri- 
dium Welchii, Clostridium septique, Clos- 
tridium histolyticus, Bacillus sporogenes, 
Bacillus oedematiens and Bacillus sordellii. 
Dawson, Hobby, Meyer and Chaffee! 
have shown that penicillin is highly effec- 
tive against gram-positive organisms, both 
aerobic and anaerobic and more effective 
against strains of hemolytic streptococcus 
than strains of staphylococcus. These 
workers demonstrated that penicillin is 
active in extraordinarily high dilutions 
and it is many thousand times as effective 
as any of the sulfonamides. They proved 
that penicillin has a remarkable effect 
on mice infected intraperitoneally with 
a highly virulent strain of Streptococ- 
cus hemolyticus and treated with small 
amounts of penicillin subcutaneously. This 
same group of authors showed in further 
experiments with guinea pigs infected 
with Clostridium Welchii and white mice 
infected with Clostridium septique that, 
whereas small amounts of penicillin pro- 
tect against large numbers of highly 
virulent hemolytic streptococci, compa- 
rable amounts will give partial or complete 
protection against only two to three lethal 
doses of Clostridium Welchii and Clos- 
tridium septique. 

Although no anerobic spore-forming 
organisms were isolated from our case the 
penicillin was probably effective against 
the hemolytic staphylococcus and alpha 
hemolytic streptococcus. Smear and cul- 
tures taken on the sixth day of penicillin 
therapy revealed only a few bacteria 
present on smears, whereas the first smears 
showed numerous bacteria. Cultures on 
the sixth day of penicillin therapy isolated 
aerobically only Escherichia coli, gram- 
negative non-motile short rods and a 
strain of non-hemolytic staphylococcus, 
whereas the original cultures isolated 
aerobically m addition a strain of hemo- 
lytic staphylococcus albus, alpha hemolytic 
streptococcus and an organism resembling 
Bacillus subtilis. Penicillin is excreted 


oy 


264 American Journal of Surgery Kisner, Alden—Abdominal Wound 


rapidly when given by intravenous and 
also intramuscular route according to 
Dawson" and co-workers and at the end 
of two to four hours penicillin can no 
longer be detected in the circulating blood. 
When given by intramuscular injection 
the blood concentration is never as high 
as after intravenous injection but a higher 
level is maintained for a longer time. Be- 
cause of its rapid excretion penicillin is 
best given every three hours by the intra- 
muscular route in doses of 30,000 Oxford 
units. No toxic effects were observed in 
this case. 

Although it is difficult to evaluate the 
part penicillin played in this case it Is 
believed that this chemotherapeutic agent 
was of definite value as the patient began 
to show improvement after seven doses 
of penicillin and improved steadily from 
that time on as regards his abdominal 
injury. 


CONCLUSION 


1. A case of penetrating abdominal 
wound caused by a hand grenade is pre- 
sented which demonstrates the extensive 
nature of war wounds. 

2. Penicillin is believed to be of definite 
value in this type of case and with further 
work may prove to be the chemothera- 
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peutic agent of choice in penetrating 
wounds of the abdomen. 
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COMBINED INTERCOLIC AND EXTERNAL FISTULA 
CAUSED BY CARCINOMA OF THE SIGMOID 


Joun H. Gratiot, M.D. 
Chief of Surgical Service, Monterey County Hospital 
MONTEREY, CALIFORNIA 


HE incidence of fecal fistula due to 

malignancy is not high (4.9 per cent 

of 264 cases of fecal fistula studied 
by Rankin and Gorder). Combined in- 
ternal and external fistulas on a malignant 
basis are very much less frequent than 
this. For this reason we consider it well 
to report this interesting case of carcinoma 
of the sigmoid which produced not only 
an external fistula but also another be- 
tween the sigmoid and transverse colon. 


CASE REPORT 


W. F., a fifty-four year old white American 
fireman, entered the Monterey County Hos- 
pital on September 25, 1942. Nine months 
before admission he noticed occasional lower 
abdominal cramps. Two months later these 
had become confined to the left lower quadrant 
and became progressively more persistent and 
severe. He became increasingly constipated and 
distended. Laxatives and enemas became more 
and more ineffectual. Three weeks before 
entry the pain was constant instead of inter- 
mittent, had increased in severity, doubled 
him up at times. In spite of his difficulties he 
continued to work until September 16, 1942, 
when he collapsed while riding on a fire truck. 
He was taken to a military hospital where 
emergency surgery was performed, as described 
by the following letter from that hospital: 

“Mr. F. was admitted to this hospital at 
9:20 A.M., Sept. 16, 1942, complaining of severe 
pain in the left groin of 19 hours duration. 
Temperature 101, pulse 95, and respirations 22. 
Patient denied any previous similar attacks. 

“Examination revealed an adult male in 
severe pain; physical examination was essen- 
tially negative, except for the abdomen which 
was somewhat distended; tenderness in left 
lower abdomen, adjacent to the groin. There 
was a definite mass felt in the left inguinal 
canal which was felt to be an incarcerated 
hernia. Patient was operated on immediately 
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and a left inguinal incision made. A large 
portion of gangrenous retroperitoneal fat was 
seen in the region of the internal ring. On 
exploration by enlarging the incision anteriorly, 
an abscess was opened containing greenish foul 
smelling pus. The abscess cavity was found to 
extend anterior to and laterally along the 
abdominal wall, lying between the peritoneum 
and abdominal muscles. The cavity was felt 
to extend about 10 cm. above the incision. 
This was packed with vaseline gauze and the 
lower portion of the incision was closed with 
drainage at the tip. 

‘Post-operative course rather uneventful. 
Temperature 99-100. Daily dressings, with 
the large gauze pack out on the 7th day. 
Moderate drainage occurs. Small vaseline pack 
still present in cavity. 

“Patient has had 53 grams of sulfadiazine 
by mouth, also iron therapy. 

“*B. coli found in culture from abscess. 

“Complete blood count Sept. 23, 1942: 
R.B.C. 4,150,000, W.B.C. 12,450, Hemoglobin 
90, Differential: segmented cells 56, scabs 2, 
eosinophiles 3, lymphocytes 27; urine showed 
occasional pus cell.” 

The patient was then transferred to Monte- 
rey County Hospital on September 25, 1942. 
His father had died in his sleep at seventy-one. 
His mother died at 50 following several rectal 
operations which the patient believes were 
for cancer. He had six brothers: one died at 
nineteen of ruptured appendix, another was 
shot, one died of heart trouble, one is suspected 
of having cancer of the stomach at fifty. His 
paternal grandmother died of cancer of the 
breast. He had had the usual childhood diseases 
and pneumonia at twenty-six. He also suffered 
with acute frontal sinusitis at forty-two. He 
had otherwise been quite well before the present 
illness. 

Physical examination revealed a well devel- 
oped and nourished man in no acute distress. 
Temperature was 98.6°F.; pulse 80, respirations 
20, blood pressure 120/85. The remainder of 
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examination was negative except for the 
abdomen. There was a partially healed left 
inguinal incision with a vaseline gauze drain 


Fic. 1. Barium enema before operation. Only a 
faint trickle of barium can be seen above the 
upper sigmoid. 
and a small amount of thick light brown exu- 
date. There was considerable induration, but 
very little tenderness about the wound. On 
gentle probing it was found that the tract led 
superiorly and laterally into the abdomen. 
There was no abdominal rigidity and _ peri- 
stalsis was active. Rectal examination was 
entirely negative. It was believed that he had 
a fecal fistula due to either a carcinoma or 
diverticulum of the sigmoid. 

Laboratory findings were as follows: Wasser- 
mann, Kahn, and Kline negative; hemoglobin 
11 Gm., red blood cells 3,700,000, white blood 
cells 11,700; differential: neutrophiles 49, 
nonfilamented 15, lymphocytes 20, eosino- 
philes 6. Urine: Specific gravity was 1017, 
albumen 0, sugar 0, sediment, occasional hyalin 
cast. The tuberculin test was negative. Culture 
from fistula showed Bacillus coli and Bacillus 
alkaligenes. 

The proctoscope was easily passed into the 
rectum for 20 cm. at which level it was stopped 
by a firm tender mass. The mucous membrane 
was normal and the mass seemed to be ex- 
trinsic. A barium enema (Fig. 1) revealed 
almost complete obstruction of the sigmoid 
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with only a small trickle of barium seeping 
into the descending colon. 

He was placed on a low residue diet, and 
sulfaguanidine was administered. His bowels 
moved well and he gained weight. This im- 
provement was undoubtedly due to subsidence 
of the inflammatory process following drainage 
of the abscess. The fecal fistula persisted. 

When our service began on December 1, 
1942, he was on the ward. Because of the long 
history typical of obstructing carcinoma of the 
sigmoid, and because of the x-ray findings, we 
decided upon surgery which was performed on 
December 12, 1942. Preoperative preparation, 
in addition to the routine, consisted of a five- 
day course of suxinil sulfathiazole as well as 
concentrated doses of vitamins. 

The operative procedure was carried out 
under spinal anesthesia using pontocaine and 
glucose. A hard mass (Fig. 2) was found in the 
mid-sigmoid. This was annular and almost 
occluded the bowel. There was only slight 
proximal dilatation of the colon. The transverse 
colon, at its mid-point, was firmly adherent to 
the sigmoid mass, which seemed to invade it. 
Firm nodes (later proved to be inflammatory) 
could be felt in the mesosigmoid. The liver 
was smooth. There was a fistula from the 
sigmoid through the left lower abdominal wall. 
The tissue in this area was quite firm because 
of the prolonged inflammatory process. 

After inserting iodoform gauze into the fecal 
fistula, an oblique left inguinal incision was 
made, extending from above the anterior 
superior spine of the ilium to the pubic spine. 
An ellipse was made surrounding the fistula, 
every effort being made to stay away from the 
infected tract. The edges of the skin ellipse 
were rolled over the fistulous opening and 
sutured to each other, thus closing off the 
external end of the infected sinus. Instruments 
used up to this point were discarded and the 
wound edges were re-draped. Medially the 
incision was carried down through the externa! 
oblique, internal oblique, and transversalis 
fascia. The peritoneum was opened, exposing 
the descending colon, sigmoid, and the tumor. 
The fistula was not exposed or disturbed. As 
soon as the true situation was understood, it 
was seen that resection would have to extend 
from the proximal transverse colon to the 
distal sigmoid. (Fig. 2.) 

The peritoneum lateral to the descending 
colon was divided, the colon displaced medially. 
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The left colic vessels were doubly clamped and 
divided. The dissection was carried superiorly, 
the splenic flexure being mobilized. The trans- 
verse mesocolon was then divided to a point 
well proximal to the intercolic fistula. After 
determining the adequacy of the blood supply 
to the proximal segment, the transverse colon 
was divided by cautery between a Furniss 
clamp proximally and a crushing clamp dis- 
tally. The sigmoid distal to the tumor was then 
mobilized by division of the mesosigmoid, and 
the bowel divided by cautery between a 
Furniss (distal) and a crushing clamp. 

The resected bowel and tumor were then 
freed from the posterior and left lateral 
abdominal walls, the lateral branch of the 
elliptical skin incision carried down to the 
abdominal cavity. The resected colon, regional 
nodes, carcinoma, fistulas, and block of tissue 
surrounding the external fistula, were removed 
en bloc. It was not necessary to open into the 
fistula. 

The proximal transverse colon and distal 
sigmoid were then anastomosed end-to-end 
over the Furniss needles. An inner row of 
continuous No. oo chromic was_ inserted 
anterior and posterior to the proposed stoma. 
Interrupted mattress sutures of fine silk 
(Halsted) were then inserted around the entire 
anastomosis and the Furniss needles with- 
drawn. The mesocolon was then sutured with 
continuous plain catgut so as to prevent 
herniation of intestine. Sulfanilimide powder 
was placed over the anastomosis. 

Closure was rather difficult because of the 
extensive bloc of abdominal wall which had 
been removed. The peritoneum was sutured 
with continuous fine chromic, the transversalis 
fascia with continuous No. 1 chromic, and the 
external oblique with interrupted mattress 
sutures No. 1 chromic. At the mid-point of 
the wound a rubber dam drain extended down 
to the peritoneum. Sulfanilimide powder was 
sprinkled between the various layers of the 
wound. Clips were placed in the skin. 

A cecostomy was then performed through a 
right McBurney incision as a safety opening, 
should distention take place. A mushroom 
No. 28 rubber tube was inserted into the 
cecum, two purse string sutures inverting the 
bowel around it. 

The pathological report by Dr. James B. 
McNaught is as follows: Gross specimen weighs 
360 Gm. It consists of a large bowel which 
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has been opened longitudinally. Ten cm. from 
one end is an ulcerated rosette of tumor (A) 
4.4 cm. in diameter with firm, raised edges 
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Fic. 2. Diagram of the sigmoid carcinoma ad- 
herent to the transverse colon, also the exter- 
nal fecal fistula. Colon was resected at the 
dotted lines. 


and ulcerated center. The tumor extends 
completely through the wall of the bowel and 
is adherent to the serosal surface of the adjacent 
bowel, leaving a large loop of colon free above. 
The tumor invades the wall of the adjacent 
loop (B), but it is not exposed on the mucosal 
surface. There is a sinus tract leading from 
the crater in the primary tumor, toward this 
adherent loop of bowel, which also winds its 
way through a dense mass of tissue leading to 
the abdominal wall (c). The fatty tissue adja- 
cent to the tumor contains many firm lymph 
nodes. 

Microscopically, sections of (A) show abrupt 
change from normal glandular mucous mem- 
brane to markedly atypical branched glands 
which extend deep into the wall, penetrating 
through the muscular layer into the subserosa. 
The nuclei of these glands are at various levels 
and show moderate numbers of mitotic figures. 
The surface is ulcerated. The strama about the 
tumor contains large numbers of lymphocytes, 
eosinophils, and polymorphonuclears. The 
subserosal tissue shows a marked fibroblastic 
proliferation with small abscesses and foreign 
body giant cells. Sections of (B), the loop of 
bowel which was adherent to the tumor, show 


| | 


268 Americar. Journal of Surgery 
a normal wall except for proliferative fibrous 
tissue of the subserosa which is of the same 
inflammatory nature as that described beneath 


Fic. 3. Barium enema five months after opera- 
tion. Notice the absence of the large sigmoid 
loop and the low position of the new splenic 
flexure. 


the primary tumor. The epithelial tumor has 
not invaded the wall of this segment of the 
bowel. Sections of (c), the sinus tract leading 
from the primary tumor to the abdominal wall 
show the lining to be a vascular granulation 
tissue containing myriads of lymphocytes, 
eosinophils, and polymorphonuclears, and occa- 
sional atypical epithelial-lined glands resem- 
bling the tumor in the bowel. The outer wall 
is dense fibrous tissue containing focal collec- 
tions of leucocytes of various types and many 
hemosiderin-laden phagocytes. Sections of thir- 
teen lymph nodes found in the region of the 
primary tumor show no evidence of tumor 
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metastasis. They show only an inflammatory 
proliferation of lymphoid tissue. Several of 
them are surrounded by fibroblastic granula- 
tion tissue as described in the bowel. The 
diagnosis is: carcinoma, colon (adenocarci- 
noma); peritonitis, subacute, local adhesive 
fistula, intercolonic; fistula, colon to abdominal 
wall; lymphadenitis, chronic, regional. 

The postoperative course was uneventful 
except for a transient atelectasis in the right 
lower lobe on the third day. Postoperative 
treatment included transfusion, vitamins, sulfa- 
thiazole, and sulfasuxidine. A small saline 
enema brought forth fecal matter on the 
eighth day, and spontaneous bowel movements 
occurred each day after the tenth. The ceos- 
tomy tube was removed on the thirteenth day. 
The cecostomy wound healed spontaneously 
and rapidly. The main operative wound healed 
by first intention. There was only a small 
amount of serous drainage. His general con- 
dition was excellent at the time of his discharge. 

This patient has remained entirely well, 
working steadily as a foreman in a defense 
plant. He has had one to two normal bowel 
movements per day. A barium enema five 
months after operation (Fig. 3) showed a 
normal bowel except for the low lying splenic 
flexure. The site of anastomosis could not be 
seen. 


SUMMARY 


We have presented a case of carcinoma 
of the sigmoid with an intercolic fistula 
to the transverse colon, and an external 
fistula with abscess formation. Resection 
of the transverse colon, splenic flexure, 
descending colon, and sigmoid was carried 
out. A primary anastomosis was made 
between the proximal transverse colon and 
distal sigmoid. No metastases were found 
and recovery was uneventful. 
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PAINFUL SHOULDER DUE TO LESIONS OF THE 
CERVICAL SPINE 


BERNARD N. E. Coun, M.D. 
DENVER, COLORADO 


T is generally assumed that a pain- 

ful shoulder has its origin in local 

conditions. This conception has been 
strengthened by the contributions of Cod- 
man’ and others?* who demonstrated 
pathological changes in the periarticular 
structures of the shoulder joint. Con- 
sequently, one is often inclined to overlook 
the possibility of referred pain from other 
regions. 

The diagnostic problems involved in 
ascertaining the basis for pain in the 
shoulder region, with or without radiation 
into the corresponding extremity, may 
be very perplexing. This paper proposes 
to deal only with certain lesions of the 
cervical spine which may cause a painful 
shoulder associated with radiation into 
the arm. 


ILLUSTRATIVE CASES 


Hypertrophic Arthritis of the Cervical Spine. 
The patient, a white male, age sixty-five, was 
first seen on February 7, 1942. He complained 
of severe pain in the right shoulder region and 
arm, the onset of which was one week pre- 
viously. There was no history of trauma. The 
onset was gradual. The pain fanned out over 
the shoulder region, radiating down the mesial 
aspect of the arm, and then continued into the 
radial aspect of the forearm as far as the dorsum 
of the wrist. He described the pain as “‘sicken- 
ing in nature.” The pain was present especially 
whenever he stood up. He learned that he 
could relieve it by propping himself up in bed 
with the head in a position of flexion. He could 
elicit the pain by attempting to hold his head 
erect; it would first reappear in the shoulder 
region and then radiate into the aforemen- 
tioned pathway. He described the radiation of 
the pain as though “someone were pouring 
molten lead down his arm.” 

His general health was good. Further ques- 
tioning revealed that he had experienced a dull 
ache in the cervical spine on occasion for the 


past several years. The ache was transitory 
and had not been of sufficient intensity to 
incapacitate him. He also had had low back 
pain in the past. 

Physical examination revealed no abnor- 
malities of the right shoulder joint or arm. 
There were no reflex or sensory changes. The 
neck was held rigidly. Tenderness of the cer- 
vical spine was noted, particularly on the 
right. Marked limitation of hyperextension was 
present. Flexion was not limited or painful. 
Any attempt to hyperextend the spine or to 
flex it to the right immediately elicited the 
pain of which he complained. 

Laboratory examination did not reveal any 
abnormalities in the blood count, blood chem- 
istry or sedimentation rate. A complete x-ray 
study of the cervical spine was made. Lipping 
of the inferior margin of the fifth, both margins 
of the sixth, and the superior margin of the 
seventh vertebrae was evidenced. (Fig. 1.) 
The adjacent posterolateral margins of the 
vertebrae, where they form the anterior 
borders of the intervertebral foramen, pre- 
sented hypertrophic changes which were pro- 
gressively more marked from above downward, 
with the exception of the last cervical inter- 
vertebral foramen which showed very little 
abnormality. The osseous changes were respon- 
sible for a definite narrowing of the inter- 
vertebral foramen. This finding was much 
more marked on the right than on the left. 
(Fig. 2.) X-ray examination of the shoulder 
joint was negative. 

Head traction with the cervical spine in a 
position of slight flexion was administered with 
prompt subsidence of symptoms. He was able 
to go without sedation for the first time since 
the onset of the pain. Motion of the spine 
increased slowly. Continuous traction was 
maintained for twelve days, following which 
he was permitted to be without the suspension 
for gradually increasing periods of time. He 
was advised to use neck traction whenever pain 
in the cervical spine or shoulder region was 
noted. He has had no severe recurrent attacks. 
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Comment. This patient had been under 
treatment for a “painful shoulder” for 
one week prior to the date of examination 
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Fic. 1. Lateral roentgenographic view of cervical 
spine, showing lipping of the fifth, sixth and 
seventh bodies. 


by the writer. The clue to the diagnosis 
was made by examination of the cervical 
spine. The exact symptoms ‘could be 
elicited by attempting to hyperextend 
or to flex the spine to the right. The 
referred pain promptly subsided when the 
spine was flexed. 

It is generally accepted that hyper- 
trophic arthritis of the spine may be 
associated with radicular symptoms. This 
syndrome was pointed out by von Bech- 
terew‘ in 1893. Many cases of hypertrophic 
arthritis of the cervical spine are associated 
with referred pain into the shoulder 
region, arm or forearm. Sensory changes 
may also be an accompaniment. On 
occasion, atrophy or even some dis- 
turbance of muscle function may be 
present.® Nachlas® has recorded cases 
of pseudo-angina pectoris originating from 
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hypertrophic arthritis of the cervical spine. 
Hanflig’ has confirmed this finding. 

Hypertrophic arthritis of the inter- 
vertebral articulations and/or thinning 
of the disk which results in narrowing of 
the intervertebral foramen, is the basis 
of the root pain. Whether or not there is 
actual compression of the nerve root or 
inflammation of the supporting tissues 
of the root is a moot question. Semmes 
and Murphey,® on the other hand, believe 
that this condition seldom causes root 
pressure. Although they do not flatly 
deny the existence of this syndrome, they 
claim that the great majority of cases 
are due to rupture of an intervertebral disk. 

The outstanding characteristic of this 
syndrome is the elicitation or aggravation 
of the root symptoms on hyperextension 
of the cervical spine. Flexion, on the other 
hand, usually causes the pain to abate 
or disappear completely, as was demon- 
strated in the case presented. The pain 
is promptly relieved by traction on the 
neck with the head in a slightly flexed 
position. Overhead traction can either 
be used at a hospital or set up at home. 
Hanflig® has devised a simple, inexpensive 
apparatus for home use. Following relief 
by traction, a cervical collar or brace 
may be used depending upon the indica- 
tions in the individual case. Deep x-ray 
therapy has been tried and found to be 
of value in these cases." 


Carcinoma Metastasis to the Cervical Spine. 
The patient, a white female, age forty-seven, 
was first seen on January 13, 1942. She com- 
plained chiefly of pain in the left shoulder 
region extending into the mid-arm. There was 
no history of trauma. The onset was gradual. 
Five months prior to examination she began 
to have aching of the left shoulder region. The 
pain gradually increased in intensity and began 
to radiate into the arm. During this period 
she also noted intermittent aching of the 
neck. In January, aching of the right shoulder 
region on occasion was present for the first 
time. She had lost ten pounds since the onset. 

After the x-ray examination additional his- 
tory was obtained from the patient’s husband. 
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In October, 1939, she had a resection of the 
colon for adenocarcinoma. There were no 
symptoms referable to the gastrointestinal 


tract since operation. The patient herself was 
unaware that she had had a malignancy. 

Physical examination revealed no abnor- 
malities of the shoulder joints. No sensory 
changes were found. The left biceps jerk was 
absent. The cervical spine was tender to 
palpation on the left. No tenderness of the 
right side of the neck was elicited. Motion of 
the cervical spine was limited in all directions, 
associated with pain on the left. The muscle 
examination of the upper extremities did not 
show any weakness. Abdominal palpation 
failed to reveal the presence of tenderness or 
masses. 

A complete blood count was essentially 
negative. The sedimentation rate, however, 
was somewhat increased. Roentgenographic 
examination of the cervical spine revealed 
definite narrowing of the fourth vertebral 
body. (Fig. 3.) The lung film was essentially 
within normal limits. A complete spine study 
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including the pelvis was then made. Slight 
hypertrophic arthritic changes were found, but 
there was no evidence of metastatic involve- 


Fic. 2. Right and left anterior oblique roentgenograms of cervical spine. Note narrowing of fifth 
intervertebral foramen on right as compared with left. 


ment. A presumptive diagnosis of isolated 
carcinoma metastasis to the cervical spine was 
made. 

The patient was hospitalized and neck 
traction was applied. The pain, however, did 
not abate. On July 2oth, definite weakness of 
both arms was noted. The biceps reflex was 
absent bilaterally. Because of the persistent, 
increasing pain, deep x-ray therapy was tried. 
She continued to lose ground. Prior to her 
death in December, 1942, she developed numer- 
ous manifest metastatic osseous foci, including 
pathologic fractures of the right clavicle and 
humerus. 


Comment. This patient had been treated 
for “neuritis” for several months. During 
this period she had been given the com- 
plete armamentarium of drug therapy 
without relief of the symptoms. The 
clues in this instance that one was dealing 
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revealed no local tenderness of the shoulder 
joint, slight atrophy of the musculature as 
compared with the right, limitation of active 


with a lesion of the cervical spine were the 
lack of physical findings in the shoulder 


joint and the positive signs in the neck. 


Fic. 3. Lateral roentgenogram of cervical spine 
showing collapse of fourth vertebral body due 
to carcinoma metastasis. 


An isolated, far-advanced metastasis 
to the cervical spine from an original focus 
in the colon is unusual. The presumptive 
diagnosis of a metastatic lesion was con- 
firmed by the subsequent clinical course. 
The referred pain was probably due to 
compression of the nerve root by tumor 
tissue. Collapse of the vertebral body 
might have been a factor, however. 


Tuberculosis of the Cervical Spine. The 
patient, a white male, age fifty-six, had been 
hospitalized for two years at complete bed 
rest for severe, bilateral pulmonary tubercu- 
losis prior to complaining of a painful left 
shoulder in 1938. The onset of the pain was 
gradual and intermittent. Examination of the 
shoulder joint at this time was essentially 
negative. Roentgenographic study did not 
reveal any osseous changes. Local physio- 
therapy was administered. 

The pain increased slowly in intensity, and 
radiation was then noted in the arm and fore- 
arm. He also began to complain of weakness 
of the arm and inability to raise it. There were 
no complaints referable to the cervical spine. 
Examination several months after the onset 


Fic. 4. Lateral roentgenogram of cervical spine 
showing destruction of sixth and seventh 
vertebral bodies caused by tuberculosis. 


abduction to sixty degrees, and a diminution 
of the reflexes. 

The cervical spine was investigated at this 
time. Marked limitation of motion in all 
directions was noted, associated with definite 
tenderness on palpation. Roentgenographic 
examination evinced widespread tuberculous 
involvement of the sixth and seventh bodies 
with wedging. (Fig. 4.) 

The cervical spine was immobilized in a 
plaster cast. Within a period of a few weeks 
the shoulder pain entirely subsided, and 
function of the arm returned to normal. 


Comment. Referred pain in bone and 
joint tuberculosis is a very common 
symptom. The complaints referable to the 
shoulder, especially in the absence of 
definite physical findings, should have 
made the examiner suspicious of a cervical 
spine lesion. It was not, however, until 
several months later, when signs of root 
involvement became evident, that the 
cause of the symptomatology was un- 
folded. In spite of the advanced changes 
noted on the roentgenogram, the patient 
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had not complained of his neck during this 
period. 

The modus operandi of the referred 
pain in this case is compression of the 
nerve roots by tuberculous granulation 
tissue. The referred pain, as a rule, 
responds promptly to immobilization. 


Herniated Cervical Intervertebral Disk. The 
patient, a white male, age thirty-one, was first 
seen on July 1, 1939. Three weeks previously 
he began to have pain in the interscapular 
region on the right. There was no history of 
trauma. The pain was intermittent in char- 
acter and varied from sharp to dull. On June 
26th, he noted pain in the right shoulder region, 
and it was this symptom which compelled 
him to seek medical aid. The character of the 
pain was dull; it was not aggravated by motion 
except on extremes of internal rotation. Aching 
of the right elbow region was also present. 
He also had a tingling sensation of the fingers 
of the right hand, especially the palmar aspects 
of the fourth and fifth fingers, for one week. 
The past medical history was irrelevant. 

The physical examination was essentially 
negative. Questionable tenderness of the ante- 
rior aspect of the right shoulder joint was 
noted. There was no limitation of motion of 
any joint. The neurological and laboratory 
examinations were entirely negative. He was 
treated symptomatically with gradual abate- 
ment of the complaints. 

He reported for examination again on 
December 14, 1940, complaining of pain in 
the right shoulder region which radiated down 
the arm. He had been pain-free until two weeks 
prior to this date. The onset was gradual. He 
again had pain in the right interscapular 
region, but the main symptoms were situated 
in the right shoulder region and arm. The pain 
radiated along the mesial aspect of the arm 
and forearm, extending as far as the ulnar 
side of the fourth finger. During this period he 
noted that his head gradually inclined to the 
right; any attempt to straighten it gave rise 
to increased pain in the shoulder and arm. 

Physical examination on this occasion 
showed a high thoracic scoliosis to the left, 
associated with an inclination of the head to 
the right. The left shoulder was definitely 
higher than the right. There were no areas of 
tenderness of the thoracic spine nor of the 
interscapular region. The right shoulder joint 
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was negative. Spasm of the right trapezius 
was present. The neurological examination 
did not reveal any sensory or reflex changes. 
The laboratory examination was negative. A 
roentgenographic study of the cervicothoracic 
spine and right shoulder joint showed no 
abnormalities. 

He was admitted to the hospital where he 
was studied in association with a neurologist. 
Two spine fluid determinations three days 
apart showed a positive globulin test, 2 
lymphocytes, and 130 and 170 mg. of protein, 
respectively. Lipiodol studies by the neuro- 
surgeon showed a persistent block at the level 
of the seventh cervical vertebra. 

On January 2, 1941, a laminectomy was 
performed by Dr. Ralph Stuck. A herniated 
intervertebral disk between the sixth and 
seventh cervical vertebrae was found on the 
right. The postoperative convalescence was 
uneventful. The scoliosis and pain in the right 
shoulder and arm had entirely subsided by 
the time the patient was discharged from the 
hospital. 


Comment. The syndrome of rupture 
of a cervical intervertebral disk is now 
definitely recognized. Semmes and Mur- 
phy® believe that this syndrome may 
simulate “‘coronary occlusion, angina pec- 
toris, hypertrophic arthritis of the cervical 
spine, neuritis of the brachial plexus, 
bursitis, scalenus anticus syndrome or 
cervical rib.” 

The symptoms which the patient pre- 
sented at the first examination did not 
point to a lesion of the cervical spine. 
Even at the examination eighteen months 
later he did not complain of any pain in 
the cervical spine. He did have pain, 
however, on both occasions in the right 
interscapular region. Semmes and Mur- 
phey® report that pain referred to a point 
just medial to the upper angle of the 
scapula, as noted in the case presented, 
was a constant finding in their series. 

The most common symptoms in this 


syndrome are (1) pain which may or may 


not be situated in the cervical spine with 
radiation to the shoulder, arm, scapula 
or precordium; (2) positive cough and- 
sneeze sign, and (3) spasm of the neck 
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muscles. Associated sensory and _ reflex 
changes may be present. Surgical removal 
of the herniation gives immediate relief. 


COMMENTS AND SUMMARY 


When a patient presents himself for the 
relief of pain in the shoulder region and 
arm, a large variety of conditions must be 
considered: Among the more important 
are hypertrophic arthritis of the cervical 
spine, herniated intervertebral disk, cervi- 
cal rib, the various neuritides and local 
lesions of the shoulder region including 
arthritis, periarthritis, bursitis, and tears 
of supraspinatus tendon. This difficult 
diagnostic problem can be solved only 
after careful and detailed physical and 
roentgenographic examination. 

The cases reported adequately illustrate 
the difficulties involved in arriving at a 
correct diagnosis. Tenderness or limitation 
of motion of the cervical spine, when 
present should induce one to investigate 
further whether this region may account 
for the symptomatology. Certainly, the 
cervical spine should be examined routinely 
in all cases of painful shoulder in which 
there are insufficient signs to verify the 
diagnosis of a local lesion or neuritis. 
The absence of restriction of motion and 
the absence of a definite point of local 
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tenderness rules out a lesion of the shoulder 
joint as the cause of the pain. 

It might be stated that a good working 
rule to follow, also, is that the cervical 
spine should be scrutinized in those cases 
of presumptive shoulder pain which do 
not respond to therapy within a reasonable 
period of time. 
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COMPRESSION INJURIES OF THE CHEST IN CHILDHOOD 
REPORT OF A CASE COMPLICATING RUPTURE OF THE SPLEEN 


W. LESTER, M.D. 
Visiting Surgeon, Bellevue Hospital 
NEW YORK, NEW YORK 


HE War with its attendant casualties 

in the civil population as well as 

in the Armed Forces has served to 
call attention to crushing injuries of the 
thorax. This attention has, naturally, been 
focused on the injuries of adults and it is 
seldom realized that similar trauma in 
children may produce entirely different 
injuries. The ribs and cartilages of a child 
are much less rigid than those of an adult 
and hence the thoracic cage of a child has 
a resiliency which allows it to spring back 
intact after a degree of compression that 
will produce multiple rib fractures in an 
adult. It is, therefore, possible for a child 
to suffer serious damage to the thoracic 
contents with little or no damage to the 
chest wall. Usually, however, signs are 
present which arouse suspicion of an intra- 
thoracic lesion soon after the trauma has 
been sustained. 

A case in point is that of an eight-year 
old boy admitted to the Children’s Surgical 
Service of Bellevue Hospital after having 
been knocked down by a truck. He was 
suffering from shock, a fracture of the 
pubic bone and a fracture through the 
lower femoral epiphysis. There was a his- 
tory of unconsciousness but none of chest 
injury. It was quickly noted that his sclera 
were suffused with blood and that there 
was a dusky, cyanotic color of face and 
neck stopping abruptly at about the level 
of the first rib. This is so-called traumatic 
asphyxia and caused by a compression 
injury to the chest producing dilation and 
engorgement of the venous capillaries of 
head and neck as a result of sudden back 
pressure in the superior vena cava. There 
was no demonstrable injury to the thoracic 
wall in this case and fortunately no other 
injury to the thoracic contents but the 


traumatic asphyxia immediately directed 
attention to the thorax. It cleared up 
spontaneously without treatment. 

More severe and more dramatic is the 
case of a seven-year old boy who was 
riding in the rear seat of an automobile 
which was abruptly stopped by collision 
with another vehicle. He was thrown for- 
ward and struck the right side of his chest 
against the back of the front seat. He 
immediately experienced pain in his chest 
and some difficulty in breathing. When 
admitted to the hospital a few minutes 
later subcutaneous emphysema appeared 
on the right side of the chest and rapidly 
spread to the left side, the neck and the 
abdomen. X-ray showed a little fluid and 
air in the right pleural space but no injury 
to the bony thorax nor could subsequent 
x-rays from any angle demonstrate such 
injury. With no treatment other than bed 
rest the subcutaneous emphysema dis- 
appeared, the fluid and air absorbed from 
the pleural space and the lung re-expanded. 
He was discharged cured. Obviously there 
had been a tear of the lung producing ten- 
sion pneumothorax which closed the tear. 
The tension pneumothorax was relieved 
by the discharge of air into the subcuta- 
neous tissues, undoubtedly through a tear 
in the parietal pleura. In this instance 
there was no other evidence of damage to 
the chest wall but there was never any 
doubt as to an injury to the lung. 

These two cases are mentioned briefly 
to illustrate that although the chest wall 
was intact the mtrathoracic damage was 
apparent. They are in contrast to the 
following case, also with intact chest wall, 
in which the pulmonary damage was not 
apparent to clinical examination even 
though it later proved fatal, and was not 
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detected until its effects had become 


overwhelming. 
CASE REPORT 


The patient was a boy of eight who was 
admitted to the Children’s Surgical Service, 
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on the left side of the face. There was no bleed- 
ing from the ears or nose. Pupils reacted to 
light and accommodation and there was 
neither strabismus, nystagmus nor other evi- 
dence of intracranial nor cranial nerve injury. 
The thorax showed neither contusions, lacer- 
ations nor abrasions but there was moderate 


i 
fi 
Wi / 


Fic. 1. Sketch of a lung with lesion indicated. a, the pleural surface with arrow 
indicating the tiny point at which the laceration penetrated the pleura. B, 
section of lung showing location of laceration within the lung parenchyma. 
(The original specimen was so thoroughly sectioned that it could not be 


sketched.) 


Bellevue Hospital, about half an hour after 
having been knocked down by a truck. It was 
not possible to ascertain the mechanism of 
the injury other than that he was struck in the 
abdomen and probably run over. He was 
unconscious for a few minutes and on regaining 
consciousness he vomited some food he had 
recently eaten mixed with dark brown material 
resembling coffee grounds. On admission he 
complained of pain in the left side of the 
abdomen, pain in the pelvis and pain in the 
region of the left hip. 

Physical examination showed a well nour- 
ished and well developed boy of eight moving 
about restlessly on the stretcher. He was 
somewhat disoriented, very pale and breathing 
rapidly. Temperature, 99.4°F.; pulse, 144; 
respirations, 48; blood pressure 120/54. There 
was a laceration above the right eye and 
multiple contusions and abrasions were present 


tenderness over the left lower ribs. Resonance 
was normal throughout and on auscultation 
no rales nor other abnormal sounds were 
heard, observations corroborated by another 
examiner. The abdomen was rigid throughout 
and showed diffuse tenderness which was 
maximum in the left upper quadrant. Rebound 
tenderness was present. There was no dis- 
tention but the presence or absence of masses 
could not be determined because of rigidity. 
In the regions of both hips there were con- 
tusions and abrasions. There was slight 
ecchymosis and swelling over the left pubic 
bone. Direct and indirect tenderness could be 
elicited in this region and on motion of the 
left leg crepitus and false point of motion 
could be demonstrated over the pubis. The 
extremities were otherwise not unusual. 
Hematocrit was 36; hemoglobin, 10 Gm.; 
and urine was normal. It was obvious that he 
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was suffering from a hemorrhage into the 
peritoneal cavity and the spleen was suspected 
because of the left upper quadrant tenderness. 
Fracture of the pubic bone was patent so he 
was not disturbed for x-rays. Infusion of 
5 per cent glucose in normal saline was com- 
menced at once while his blood was being 
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wound was then enlarged by making a trans- 
verse incision at right angles to the longitudinal 
incision and with this increased exposure the 
spleen was separated from the diaphragm by 
sharp dissection, the vasa brevia divided 
between clamps and the pedicle transfixed 
and ligated and the spleen removed. The 


Fic. 2. Ruptured spleen; sketch of specimen from this case: a, 
convex surface; B, concave surface. 


typed and transfusion was substituted as soon 
as the proper blood could be obtained from 
the blood bank. 

After he had received about 500 cc. of blood 
his condition improved, his pulse slowed and 
it was decided to explore his abdomen with 
the diagnosis of ruptured spleen although his 
respirations were still rapid. The experience 
of Cournand!? and his associates in their study 
of shock and hemorrhage indicate that in 
hemorrhage a transfusion will bring about a 
temporary improvement which will permit 
operation but the operation must not be 
delayed or the improvement will be lost with 
the continuing hemorrhage. We believed that 
he had obtained the maximum improvement 
and he was, therefore, taken to the operating 
room with the transfusion still running. 

Anesthesia was induced by ether but diffi- 
culty was experienced in obtaining satisfactory 
relaxation. After a delay because of this the 
abdomen was opened through a long upper 
midline incision. The peritoneal cavity was 
found to be full of clotted and fluid blood 
which was estimated to be about a liter in 
amount. This was removed by aspiration, 
sponging and the manual removal of the clots. 
The bleeding was found to come from an 
extensively lacerated spleen but because of 
dense adhesions to the diaphragm the spleen 
could not be delivered into the wound. The 


abdominal wound was closed in layers without 
drainage. 

Meanwhile the anesthetist was experiencing 
great difficulty. The patient’s color was always 
dusky and there seemed to be obstruction in 
the air passages. It finally became necessary 
to pass an endotracheal tube and then aspira- 
tion from the trachea produced considerable 
frank blood. It was at first suspected that in 
dissecting the spleen from the diaphragm the 
lung had been injured but an intact diaphragm 
disproved this. 

At the close of the operation respirations 
were so labored that it was necessary to leave 
the tube in place for the administration of 
oxygen and for the aspiration of blood which 
continued to collect in the respiratory passages 
rapidly. The respiratory difficulties were as- 
cribed to the pulmonary bleeding at first, but 
soon it became apparent that there were other 
factors and it was then recognized that there 
was a tension pneumothorax on the right. A 
needle was inserted into the chest and a large 
amount of air removed but in spite of this 
cyanosis continued to develop and the patient 
died about five hours after operation. 

Autopsy was performed by Dr. Benjamin 
Morgan Vance, the relevant features of which 
follow: 

The body is that of a male white child 
about eight years of age, 4 feet 444 inches in 
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height, weighing fifty-six pounds. He is well 
nourished and well developed. There is an 
operative incision on the abdomen in the mid- 
line starting just above the navel and extending 
upward for a distance of 5 inches. It is joined 
in the middle by a transverse incision extending 
to the left at an angle of go degrees for 214 
inches. 

There is a laceration behind the outer corner 
of the right eye and abrasions and ecchymosis 
are found on the left cheek, over the right 
greater trochanter and just below the left 
anterior superior spine. 

On section of the abdomen there is about 
50 cc. of blood stained fluid in the abdominal 
cavity. The intestines are moderately distended 
with gas. There is a stump on the left side 
with suture marks corresponding to site of the 
removed spleen. An accessory spleen 14 inch 
in diameter is present. The diaphragm on the 
right side bulges downward. There is air present 
in the right chest. 

The ribs are intact on both right and left 
sides. 

The right lung is compressed and partially 
collapsed. It weighs 250 Gm. In the upper 
lobe of the right [ung is a subpleural finger-like 
laceration which extends into the depths of 
the lung tissue communicating with the 
bronchi. (Fig. 1.) This extends to the pleura 
at the interlobar fissure between the upper 
and middle lobes and measures 114 by 3¢ by 3¢ 
inches. 

The left lung weighs 350 Gm. It contains 
inhaled blood, almost solid edematous fluid 
and only a few areas of aerated lung tissue. 

The heart weighs 150 Gm. and is contracted 
and rather pale. The valves, aorta and coro- 
naries are natural. It contains fluid blood and 
current jelly clot. 

The liver weighs 750 Gm. is natural and of 
dark reddish-brown color. It contains only a 
small amount of fluid blood. 

Gallbladder, kidneys and bladder are natural. 

In the pelvis there is a transverse fracture 
through the inferior ramus of the pubic bone 
on the left and an oblique fracture through the 
superior ramus of the same bone. The sacro- 
iliac joint on the left side is somewhat loosened 
and there is a perivesical hematoma in the 
region of the pelvic fractures. 

The head and brain were not abnormal. 

The spleen was brought from the operating 
room in Bouin’s fluid. It weighs 80 Gm. and 
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has a peculiar shape. One end shows a broad 
base and the other comes to a teat-like projec- 
tion. There is a laceration on one side near 
one pole. At two different points at this location 
subcapsular lacerations about 21% inches long 
and 1¢ inch broad extend down to the convex 
surface. The laceration forms the letter m. On 
the hilar surfaces are two small capsular 
lacerations about 34 inch long and near the 
teat-like projection of one pole. (Fig. 2.) 

Anatomic diagnoses: Subpleural laceration 
of the upper lobe of the right lung, hemorrhage 
into the left Jung, pneumothorax, right, lacer- 
ation of spleen, fracture of pelvis, hemorrhage, 
contracted heart, lack of blood in circulation. 

Cause of death: Laceration of lung and 
spleen, hemorrhage and pneumothorax, frac- 
ture of pelvis. 


COMMENT 


This case presents many points of 
interest. The patient was a boy who 
suffered a severe crushing injury which 
fractured his pelvis and produced a massive 
intra-abdominal hemorrhage from a rup- 
tured spleen. These conditions were readily 
recognized. But he also had a laceration 
of the Jung which was not recognized and 
which is of major importance in this 
discussion. 

At autopsy, except for the partial col- 
lapse of the right lung, the chest and its 
contents appeared normal on first inspec- 
tion. On closer examination and after 
section of the lung a laceration was found 
in the right lung which produced sufficient 
hemorrhage to fill the left lung. The lacer- 
ation was entirely subpleural, however, 
except for a tiny opening in the interlobar 
fissure. This opening was not sufficient to 
produce a clinically recognizable pneumo- 
thorax until a positive pressure anesthesia 
was administered; nor was the laceration 
enough to produce clinically recognizable 
bleeding until several hours had elapsed. 
Then the child died of anoxia due to 
collapse of the right lung from pneumo- 
thorax and the drowning of the left lung 
with blood from the laceration in the right 
lung. 

Undoubtedly, the anesthesia was an 
important factor in the outcome but 
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abdominal section was necessary to pre- 
vent death from hemorrhage and this 
could not have been done without anes- 
thesia. Dr. E. A. Rovenstine, Director of 
the Department of Anesthesia at Bellevue 
Hospital, believes that inhalation anes- 
thesia using an intratracheal tube was 
the anesthesia of choice because it allowed 
a certain amount of fluid to be sucked 
from the lungs and permitted the delivery 
of oxygen under pressure. Means should 
have been taken to relieve the tension 
pneumothorax before operation, however. 
This might have been accomplished by 
inserting a needle into the pleural space 
and leaving it there during the anesthesia 
but if this proved inadequate a catheter 
could have been inserted instead of a 
needle. In either case this outlet should 
have been connected to a closed drainage 
system. 

In order to take these measures, how- 
ever, it Is first necessary to make a diagno- 
sis. Chest injuries in children may produce 
a minimum of signs as this case illustrates. 
For that reason intrathoracic injury should 
always be suspected when there has been 
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a crushing injury in a child and x-ray films 
of the chest should be made in all cases. In 
additien, frequent clinical examinations 
should be made as the mtrathoracic situ- 
ation is constantly changing and what is 
not recognizable shortly after the accident 
may be plainly apparent a few hours later. 


SUMMARY 


1. Severe intrathoracic injuries are pos- 
sible in children without external evidence 
and with a minimum of clinical signs. 

2. In addition to frequent clinical ex- 
aminations of the chest in children who 
have sustained crushing injuries x-ray 
examination should always be made. 

3. Should it be necessary to administer 
an anesthetic inhalation anesthesia through 
an intratracheal tube is the method of 
choice but means should be taken to 
prevent tension pneumothorax. 
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HE occurrence of diverticulitis before 

the age of forty is rather uncommon. 

In the transverse colon it is quite 
unusual. The least frequent complication 
is acute perforation into the free peritoneal 
cavity causing diffuse peritonitis. Hence 
we believe that our patient, who was 
thirty-five years of age, and had an acute 
perforative diverticulitis of the transverse 
colon, was particularly interesting. 

That diverticula may occur in any 
part of the colon is an accepted fact; 
however, sixty to eighty-five per cent 
are found in the descending colon and 
sigmoid.’? It is in this area that almost 
all of the complications requiring operative 
intervention arise.* 

Before the age of forty the incidence of 
diverticulosis, as given by Bearse‘ is 
I per 1,000 population, for diverticulitis 
3 per 20,000 and for patients requiring 
surgical intervention due to a complication 
of diverticulitis 3 per 100,000. 

The most serious but least frequent 
complication of diverticulitis is a sudden 
perforation into the peritoneal cavity 
causing generalized peritonitis. This is 
rare, however, perforation and abscess 
formation being much more common, 
because peridiverticulitis usually walls 
off the impending perforation by fixation 
of surrounding viscera to inflammatory 
area.® 

Ochsner and Bargen’ report a series of 
patients with diverticulitis in which the 
incidence of acute perforation was 2.4 per 
cent. Practically all of the acute per- 
forations occur in the sigmoid or descending 
colon, although they have been reported 


as occurring in the appendix,’ cecum, 
and ascending colon.’," 

Generally the preoperative diagnosis 
is that of acute perforative appendicitis. 
In our patient the preoperative diagnosis 
of perforated peptic ulcer was made. 

When the perforated diverticulum is 
discovered there is some difference of 
opinion as to the proper surgical manage- 
ment.® Some believe that an attempt to 
repair the perforation should be made as a 
certain percentage will be successful. Those 
which are not successful will develop 
fistulas similar to the patients who are 
treated by making no attempt to repair 
the perforation. Rankin and Brown? re- 
move the diverticulum if possible, close 
the opening loosely with interrupted su- 
tures, and drain the peritoneal cavity. 
They also perform colostomy proximal 
to the site of perforation. Others believe 
that no attempt should be made to repair 
the perforation, and that incision and 
drainage is sufficient treatment. The rea- 
sons for this attitude are that sutures 
will not hold in the edematous, infected 
bowel wall, that the procedure is time 
consuming and injurious, and that pro- 
tective barriers are broken down. 

We believe that in our patient with a 
perforative lesion in the mobile trans- 
verse colon the exteriorization of the loop 
containing the perforation was perhaps 
the best type of management. Exterioriza- 
tion of the loop is also considered by 
others to be an acceptable method of 
treatment.” 

The prognosis, as in other instances of 
diffuse peritonitis due to perforation of 
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abdominal viscera, depends largely on the 
. time interval between perforation and 
operation. 


CASE REPORT 


H. J. M., No. 4211228, aged thirty-five, 
white, male, entered the hospital at 10 P.M. on 
November 8, 1942. At 5 A.M. that morning he 
had awakened with a burning sensation in his 
upper abdomen which disappeared after defe- 
cation. Then he drank three cups of coffee and 
at 6 a.M. noticed definite pain in his upper 
abdomen, generalized, crampy in character, 
and of moderate intensity. At approximately 
6:30 A.M: another bowel evacuation occurred 
of rather loose, watery material. At 7 A.M. 
he went to lie down and at 8 a.m. felt slightly 
better, but took some Alka Seltzer twice with 
no relief. He arose at II A.M., took some 
Sal Hepatica, had another watery bowel move- 
ment, but experienced no relief from the pain 
and returned to bed. At 2 p.m. he again arose 
and stayed up and about until 5 p.m. At this 
time the pain was noticeably more severe and 
becoming more constant in character. At 
6 p.m. he gave himself an enema, and at 6:30 
he sat in a hot tub of water for half an hour, 
neither measure allaying his distress. The pain 
had now become quite severe, steady, and was 
located in the upper half of the abdomen. At 
8:30 p.m. his physician came and advised his 
immediate hospitalization. 

The patient stated that for ten years prior 
to his present symptoms, he had experienced 
aching and soreness in the upper abdomen. At 
times the distress would be present in the 
epigastrium, at others in the upper right or left 
abdominal quadrants. No relationship between 
these symptoms and the ingestion of food was 
noted. There was no history of any particular 
type of food precipitating the distress. When 
these disturbances began, ten years ago, he 
would take Alka Seltzer and experience relief 
for five or six hours. After several years the 
Alka Seltzer no longer relieved him so he began 
to use bismuth and magnesia tablets. Hot 
baths also relieved him. 

For the past five years he had had three to 
four watery bowel movements daily but during 
this period he had been taking bismuth and 
magnesia tablets quite constantly. 

In 1938, he consulted a practitioner who gave 
him about thirty colonic flushings at twice- 
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weekly intervals, and also prescribed a diet. 
Neither afforded any relief. 

In 1941, he went to a charity hospital clinic 
where x-rays showed “some change” in the 
stomach. He was advised to attend the ulcer 
clinic at this hospital, but failed to do so. 
Instead, he continued his self-medication. 

In the past six years he stated that he had 
lost twenty-seven pounds in weight. His family 
history was not significant and his only pre- 
vious illness was typhoid fever at the age of 
fifteen, from which complete recovery occurred. 
Use of coffee was excessive, amounting to 
about fifteen cups daily for the past six years. 

Physical examination upon entrance to the 
hospital revealed a slender, white male, aged 
thirty-five, appearing acutely ill. His tempera- 
ture was 100.4°F., pulse 84, respirations 20, 
and blood pressure 110 over 70. 

The essential physical findings were in the 
abdomen and consisted of marked tenderness 
over the entire abdomen, but particularly in 
the epigastrium. Rebound tenderness was 
generally present, but was also most evident 
in the epigastrium. Rigidity, generalized and 
“‘board-like” in character, was present and no 
peristaltic sounds were audible upon ausculta- 
tion of the abdomen. Rectal examination 
showed no abnormalities. 

Blood examination revealed 4,800,000 ery- 
throcytes, 14 Gm. hemoglobin, and 20,250 
leucocytes, with 93 per cent polymorpho- 
nuclear leucocytes. 

The urine was normal and a roentgenogram 
of the abdomen and chest revealed no free air 
beneath the dome of the diaphragm. 

At 11 p.M., one hour after admission to the 
hospital, he was taken to the operating room 
with a preoperative diagnosis of perforated 
peptic ulcer. 

At operation a right paramedian incision, in 
which the rectus muscle was retracted later- 
ally, was made. Upon opening the peritoneum 
a large amount of free seropurulent fluid was 
seen in the abdomen. A mass, the size of a 
tennis ball, which was thought to be a carci- 
noma, was palpated in the transverse colon 
near the hepatic flexure consisting of bowel and 
adherent ementum. Upon examination of this 
mass a free perforation of the bowel about 
4 mm. in diameter was seen. Around the 
perforation was a patch of fibrin about 2 cm. 
in width and perhaps 3 mm. thick. The in- 
volved segment was brought out through the 
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lower part of the incision and the first step of a 
Mikuliez exteriorization performed. 

Postoperatively the patient began to recover 
satisfactorily and on November 11, 1942, three 
days after admission, the exteriorized segment 
of bowel containing the perforation was 
removed by cauterization. The spur-crushing 
clamp was then applied and the patient re- 
turned to his room. 

The patient’s postoperative course was 
relatively uneventful. The spur-crushing clamp 
was removed from the wound five days after 
its application and examination of the colos- 
tomy showed that the septum had been satis- 
factorily divided. 

The removed segment of bowel was 12 cm. 
in length with a perforation through the 
thickened, inflammatory bowel wall near the 
mid-portion. Upon opening this segment of 
bowel it was seen that there was a definite 
evagination in the mucosa at the point of the 
greatest inflammatory thickening, and that 
the perforation was located near the tip of this 
evagination. Thus the gross evidence of a 
perforated diverticulum was apparent. Besides 
these changes the surface of the bowel was 
rough and hemorrhagic, the bowel wall was 
greatly thickened and opaque with areas of 
hemorrhage and necrosis. Microscopic sections 
showed chronic ulcerative inflammation of the 
bowel with no evidence of malignancy, and in 
the region of the diverticulum where the 
inflammatory change was very marked, no 
muscular coat of the bowel could be seen. 

The highest postoperative temperature was 
100.4°F. on the fourth day after admission. On 
the eighth day his temperature was normal 
and remained so until the fourteenth day after 
admission when the patient left the hospital. 
His colostomy was functioning well and the 
wound was healed. 

After leaving the hospital on November 21, 
1942, the patient remained ambulatory, ate 
well, had no digestive disturbances, and gained 
three pounds in weight. His general condition 
was good, and on January 7, 1943, he re- 
entered the hospital to have the colostomy 
closed. This closure was effected on January 8, 
1943, and at this operation the colon was closed 
and re-introduced into the peritoneal cavity. 
The peritoneum, fascia and skin were closed 
in layers as in the usual laparotomy closure. 
Recovery was uncomplicated, with healing 
occurring by primary union and the patient 


Thompson, Fox—Diverticulitis 


NovEMBER, 19044 


was discharged eleven days after entrance on 
January 8, 1943. 

Since then he has been in good health with 
no abdominal disturbances. He has stopped 
his self-medication. Perhaps this is the reason 
for his freedom from the complaints he had for 
ten years prior to the onset of his acute 
diverticulitis. 

A barium enema on October 4, 1943, revealed 
a redundant and tortuous colon. In the 
proximal transverse colon, just adjacent to the 
hepatic flexure, there was an irregular annular 
lesion about two inches in length. The barium 
passed through this area very readily. This 
area most likely represents the site of the 
previous surgical intervention. In addition to 
this lesion, there was considerable spasm 
throughout the colon, but otherwise there were 
no unusual changes. No diverticula could be 
demonstrated. A film taken after evacuation 
added no further information. 

Fluoroscopic and radiographic examination 
of the stomach on October 13, 1943, showed 
no abnormal changes in the stomach or 
duodenum. 


COMMENT 


Diverticulitis before the age of forty 
is uncommon. Acute perforation into the 
peritoneal cavity is the last common 
surgical complication of diverticulitis. The 
usual location for diverticula is the descend- 
ing and sigmoid colon. Diverticulitis usu- 
ally signifies the presence of multiple 
diverticula. In our patient we were not 
able to demonstrate other diverticula by 
barium enema although they may be 
present. 

In reporting the case of a patient, 
aged thirty-five, with an acute perforative 
diverticulitis of the transverse colon, we 
believe that although this must necessarily 
be an unusual occurrence, it should be 
given at least some consideration in the 
differential diagnosis of surgical lesions 
in the upper abdomen. 
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has been described chiefly in cases 

in which the spleen is already the seat 
of some pathological process. The most 
common of these is malaria. Among the 
other conditions in which it has been 
reported are anthrax,! bacteremia,” Banti’s 
syndrome,’ brucellosis,+ echinococcic cyst,° 
Gaucher’s disease,*? hemangioma of the 
spleen,® hemolytic jaundice,’ hemophilia,’ 
Hodgkins disease,’ kala-azar,* multiple 
plasmacellular myeloma,’ leukemia,’ poly- 
cythemia vera,'! as a complication of 
pregnancy,!” relapsing fever,® sarcoma of 
the spleen,* subacute bacterial endocar- 
ditis,1* syphilis,* tuberculosis,* typhoid 
fever,'* and typhus fever.” It may occur 
in all probability in any condition asso- 
ciated with acute congestion of the spleen. 
In addition there are described in the 
literature twenty-seven cases of spon- 
taneous rupture of the spleen in which 
the spleen has been found to be macro- 
scopically and microscopically normal and 
in which careful history gave no indication 
of trauma. 

In this paper we are reporting a case of 
spontaneous rupture of the spleen in a 
patient with thrombosis of the portal and 
splenic veins. Portal vein thrombosis with- 
out thrombophlebitis may occur in any 
condition associated with portal hyper- 
tension and stasis. Such a condition is most 
frequently observed in portal cirrhosis but 
may also be found in stasis due to intra- 
abdominal pressure associated with neo- 
plastic or inflammatory tumors in the 
abdomen or inflammation of the gall- 
bladder or biliary duct system. While 
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portal thrombosis and associated spleno- 
megaly are common findings in portal 
cirrhosis,!2. nevertheless, we have been 
unable to find any such reported case in 
the literature which was followed by 
spontaneous rupture of the spleen. Hen- 
geller,° reports the case of a forty year 
old Chinese with carcinoma of the pancreas 
metastasizing to the liver. He developed a 
portal thrombosis and died following spon- 
taneous rupture of a chronically enlarged 
malarial spleen. 

The following are two reported cases 
of so-called spontaneous rupture of a nor- 
mal spleen in which there was associated 
thrombosis of the hilar veins (Rhome”’). 


The patient was a white male age twenty- 
five. Shortly after eating he complained of a 
sharp pain in the left upper quadrant. He 
became nauseous and vomited a great deal. On 
physical examination the abdomen was dis- 
tended. There was no dullness and no masses 
were felt. Peristalsis was active. The left upper 
quadrant was rigid and rebound tenderness was 
referred to this region. At operation a ragged 
rent was found in the outer surface of the 
spleen. The splenic veins were thrombosed. 
On histological section, the spleen was normal 
except for thickening and hyalinization of the 
capillaries. The author expresses the opinion 
that the thrombosis was of very recent origin 
and may not have antedated the rupture. 

The patient was a twenty-nine year old white 
female. Her illness had a sudden onset with 
non-radiating pain in the left upper quadrant 
of the abdomen. It remained localized for 
twenty-four hours. At that time the patient 
complained of epigastric pain and vomited 
twice. There was no history of trauma or 
unusual physical activity. On admission to the 
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hospital the patient was in shock. There was 
epigastric tenderness and tenderness in the left 
lumbar region. The spleen was palpated 2 cm. 
below the costal margin. The liver edge was 
not felt. The patient died shortly after admis- 
sion. At autopsy a tense blue spleen was found 
which contained a transverse tear 3. 5 cm. in 
length and 0.8 cm. wide. The hilar veins were 
thrombosed and dilated. Histological sections 
of the spleen showed congestion and hemor- 
rhage (Zuckerman and Jacobi'*). 

Grey,'® describes a case in which rupture of 
the spleen followed thrombosis of the splenic 
vein. The patient was a forty-six year old 
woman with carcinoma of the pancreas with 
metastasis. The neoplasm invaded the splenic 
vein producing an occluding thrombus. 


CASE REPORT 


M. K., a twenty-nine year old white woman, 
was admitted to the hospital on October 10, 
1942, at 10:25 p.M. The patient weighed about 
250 pounds and was 62 inches tall. Her chief 
complaint was abdominal pain in the right 
lower quadrant of three weeks’ duration. The 
patient had been in good health until the onset 
of her present symptoms. For three weeks she 
had had attacks of moderate, cramp-like pains 
through out the abdomen but especially in 
the right lower quadrant. There was no nausea 
or vomiting but the patient experienced a 
constant feeling of distention with frequent 
eructations. Anorexia had been present since 
the onset and the patient had lost fifteen 
pounds in the three weeks. The bowel move- 
ments were normal. The pain had no relation- 
ship to meals and there was no history of any 
food intolerance. 

The systemic review was normal. Menstrual 
periods occurred every thirty-four days and 
were of four days’ duration. The last menstrual 
period started on September 26, 1942. 

The past medical and surgical history was 
negative. The patient had one miscarriage in 
June, 1942. 

Physical examination revealed a very obese 
woman who did not appear acutely ill. The 
only significant findings were in the abdomen. 
There was a thick panniculus of fat. There 
were no scars. No masses were felt. The liver, 
spleen and kidneys could not be palpated. 
There was tenderness to deep pressure through 
out, most marked in the right lower quadrant. 
Rebound tenderness was not present. The 
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abdominal wall was soft. Peristalsis was present. 
Pelvic and rectal examinations were normal. 
On admission, temperature was 97.6°F., pulse 
94, respiration 18, and blood pressure 125/84. 

On October 12th, the leukocyte count was 
23,200 of which 73 per cent were polymorpho- 
nuclear cells, 11 per cent unsegmented leuko- 
cytes, 14 per cent lymphocytes and 2 per 
cent monocytes. The erythrocyte count was 
3,790,000 and the hemoglobin was 82 per cent 
of normal. Urinalyses were negative. The blood 
sugar was 113 milligrams per 100 cc. and the 
blood urea nitrogen 10 milligrams per 100 cc. 
The blood Wassermann and Kline tests were 
negative. 

The patients’ complaints did not change 
during the first and most of the second day in 
the hospital. At about 3:00 p.m. on October 
12th the patient first complained of severe 
back pain beginning in the Jumbar region and 
radiating around the left costal margin an- 
teriorally. The temperature started to rise 
slowly and reached 101.8°F. the next day. The 
abdomen was tender to palpation throughout 
but now the tenderness was at a maximum on 
the left side, especially the lower quadrant. 

The pain increased in severity throughout 
the night and the next day, October 13th. At 
that time rigidity was first noticed over both 
lower quadrants. The patient seemed prostrate 
from pain. Blood pressure was 115/74. It was 
decided to submit the patient to exploratory 
laparotomy. As she was being prepared, her 
pulse became very rapid and weak, her skin 
became cold and clammy, and her blood pres-. 
sure dropped rapidly. Intravenous saline and 
a transfusion were started immediately but 
the patient expired within two hours. 

The autopsy findings by Dr. William 
Antopol, were as follows: The abdominal 
cavity is filled with a large amount of fluid 
and clotted blood, measuring approximately 
4,000 cc. On inspection the largest mass of 
blood clot is seen in the region of the spleen. 
A markedly enlarged spleen is found almost 
completely embedded in blood clot. 

The liver weighs 1,460 Gm., is pale yellowish 
brown in color and smooth surfaced. On sec- 
tion the glandular architecture appeared well 
preserved. 

The gallbladder and bile ducts are normal. 

There is a total occlusion of the portal vein 
by a red semi-firm thrombus that extends into 
the splenic vein and into the superior mesen- 
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teric vein for a distance of about 2 cm. No 
thrombi were found in other branches of the 
mesenteric veins. 

The spleen is markedly enlarged and weighs 
800 Gm. On the surface of the lower half a 
6 cm. long tear in a dark bluish somewhat 
bulging area is noted. This bulging bluish 
area is about 5 cm. in diameter. At the site 
of this tear some blood clot is adherent. On 
the whole the consistency of the spleen is 
semi-firm, the capsule is not wrinkled and 
appears thickened. On section the cut surface 
shows a 5 cm. wide area dark reddish brown 
in color; the rest is red in color and shows 
almost all grossly visible vessels plugged with 
blackish red blood clots. The pulp does not 
scrape. The follicles are indistinct. 

The splenic vein is almost completely oc- 
cluded by a thrombosis showing beginning 
organization. The pulp is markedly congested 
throughout and shows diminished follicle 
proliferation. Some of the larger parenchymal 
vessels also show occlusive thrombosis. Diag- 
nosis: Thrombosis of portal, splenic, and 
superior mesenteric veins; ruptured spleen 
with hemoperitoneum. 


Rankin” states that the predisposing 
factor to spontaneous rupture of the spleen 
is vascular congestion. When the con- 
gestion and increased pressure become 
sufficiently great subcapsular hemorrhage 
occurs which progresses to frank rupture. 
‘Such a marked congestion may be seen 
as In our case in which there was a throm- 
bosis of the portal and splenic veins. 

Wohl* has stated that degenerative 
changes take place at an early age in a 
large number of spleens. The arterioles 
gradually thicken particularly in the media 
and intima and the capillaries become 
thickened and tortuous. These degen- 
erative changes, occurring at an earlier 
age than in other organs, predispose the 
vessels to rupture when there is marked 
congestion. According to Grey,'® the imme- 
diate cause of the rupture may be a sudden 
temporary increase in blood pressure or a 
sudden muscular action putting the splenic 
circulation under increased stress. 
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SUMMARY 


1. A case of spontaneous rupture of the 
spleen complicating aseptic portal throm- 
bosis is presented. 

2. The probable mechanism of rupture 
of the spleen due to associated splenic vein 
and portal vein thrombosis is considered. 
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When you're picking experts, don’t 
overlook this “blood bottle” that works with the 
same smooth precision as a skilled surgeon. Yet the 
part it plays in surgery is only one of the many 
services the Cutter Sediflask offers you. 


Note the Sediflask’s sloping walls—an important 
feature in making plasma! Red cells don’t hang 
up, and the area of contact between plasma and 
cells is reduced. Thus, the maximum amount of 
plasma can be aspirated off without centrifugation. 


Cutter’s transfusion equipment provides you 
with a reliable, closed transfusion system — so 
simple to handle that the novice operator becomes 
an expert. 
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FFECTIVE treatment of chronic arthritis perforce 
must aim at correction of systemic as well as 


joint involvements. 


Darthron, the fruit of years of clinical observation, 
is compounded especially for this purpose. In a single 


capsule it supplies massive 
dosage vitamin D plus ade- 
quate amounts of the other 
vitamins needed for optimal 
systemic improvement in 
chronic arthritis. 

The antiarthritic value of 
vitamin D in maximal toler- 
ated dosage is well established. 
1,2, 3.4.9 When this mode of ther- 
apy was first discovered, many 
of the other vitamins were still 
unknown. The more recent 
studies emphatically stress 
their importance in antiarth- 
ritic management. 7 ® 


SYSTEMIC 
INVOLVEMENT 


Loss of weight 


Weakness 


Fatigability 


Anemia 


Neuritis 


Gastrointestinal 
disturbances 


Liver dysfunction 


Impaired carbohydrate 
metabolism 


Early arteriosclerosis 


Reed, C. T.; Struck, H. C., and Steck, T. E.: 
Vitamin D. Chemistry, Physiology, Pharma- 
cology, Pathology, Experimental and Clin- 
ical Investigation, Chicago, University of 
Chicago Press, 1939, p. 310. 

7 Livingston, S. K.: Vitamin D and Fever 
Therapy in Chronic Arthritis, Arch. Phys. 
Therapy 17:704 (Nov.) 1936. 

3 Farley, R. T.: Managemen? of Arthritis, 
Minois M. J. 71:74 (Jan.) 1937. 

4 Farley, R. T.; Spierling, H. F., and Kraines, 
$. H.: Five-Year Study of Arthritic Patients; 
Laboratory and Clinical Observations, In- 
dust. Med. 10:341 (Aug.) 1941. 

& Snyder, R. G., and Squires, W. H.: A Pre- 
liminary Report on Activated Ergosterol; 


Form of High Dosage Vitamin D in Treat- 
ment of Chronic Arthritis, New York State 
J. Med. 40:708 (May 1) 1940. 


6 Snyder, R. G.; Squires, W. H.; Forster, 
J. W.; Traeger, C. H., and Wagner, L. C.: 
The Treatment of Two Hundred Cases 
of Chronic Arthritis, Indust. Med. 7:295 
(July) 1942. 


7 Snyder, R. G.; Squires, W. H., and Forster, 
J. W.: A Six-Year Study of Arthritis Ther- 
apy, Indust. Med. 12:291 (May) 1943. 


8 Levinthal, D. H.; Logan, C. E.; Kohn, K. H., 
and Fishbein, W. 1: Practical Management 
of Arthritis, Medical and Orthopedic, In- 
dust. Med. 13:377 (May) 1944. 
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Each capsule of Darthron presents vitamin D,50,000 U.S. P. 
units; vitamin A, 5000 U.S.P. units; ascorbic acid, 50 mg.; 
thiamine hydrochloride, 2 mg.; riboflavin, 1 mg.; pyridoxine 
hydrochloride, 0.1 mg.; calcium pantothenate, 0.333 mg.; 
niacinamide, 10 mg.; mixed natural tocopherols, 3.4 mg. 


RATIONALE OF DARTHRON FORMULA 


B. ROERIG & COMPANY 


536 Lake Shore Drive * Chicago 11, illinois 


DARTHRON 


Vitamin A increases the tolerance for 
massive dosage of vitamin D. 

Vitamin A deficiency in the blood of 
rheumatic patients has been reported. 


Ascorbic acid (Vitamin C) is essen- 
tial for the normal development of 
intercellular material of connective 
tissue. Deficiency produces weakness, 
hemorrhage due to decreased cohe- 
sion of vascular endothelium, osteopo- 
rosis of bone, delayed wound healing. 
Thiamine is essential for the phy- 
siologic activity of all tissues because 
of its role in carbohydrate metab- 
olism. Deficiency causes weakness, 
loss of weight, fatigue, neuritis, gas- 
trointestinal disturbances and im- 
paired carbohydrate metabolism. 

Riboflavin combines with phosphoric 
acid to form an oxidation enzyme 
essential for carbohydrate metabolism. 
Pyridoxine plays a role in the utiliza- 
tion of unsaturated fatty acids and 
in hemopoiesis. It is effective in com- 


bating hypochromic anemia, nervous- 
ness, weakness, difficulty in walking, 
and insomnia. 
Calcium Pantothenate has been re- 
ported to be essential in maintaining 
the integrity of the central nervous 
system and the endocrine glands. 
Niacinamide is an integral part of the 
cozymase molecule essential in fer- 
mentation, glycolysis, and respiration. 
Specific in the pellagrous symptoms 
of dermatitis, in psychotic affections, 
and intestinal dysfunction. 
Mixed Natural Tocopherols (Vitamin E) 
have been found useful in neuromus- 
cular disorders and primary fibrositis. 
Many of these conditions are com- 
monly encountered in arthritis. 


Physicians are invited to send for com- 
prehensive literature and samples. 


ae 


| 
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THE NEW YORK 


POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


ROENTGENOLOGY 


A comprehensive review of the physics and higher 
mathematics involved, film interpretation, all stand- 
ard general roentgen diagnostic procedures, methods 
of application and doses of radiation therapy, both 
x-ray and radium, standard and special fluoroscopic 
procedures. A review of dermatological lesions and 
tumors susceptible to roentgen therapy is given, 
together with methods and dosage calculation of 
treatments. Special attention is given to the newer 
diagnostic methods associated with the employment 
of contrast media, such as bronchography with 
Lipiodol, uterosalpingography, visualization of 
cardiac chambers, peri-renal insufflation and myelog- 
raphy. Discussions covering roentgen departmental 


management are also included. 


OBSTETRICS AND GYNECOLOGY 


A full time course. In Obstetrics: lectures; prenatal 
clinics; witnessing normal and operative deliveries; 
operative obstetrics (manikin). In Gynecology: lec- 
tures; touch clinics; witnessing operations; examina- 
tion of patients pre-operatively; follow-up in wards 
post-operatively. Obstetrical and Gynecological path- 
ology. Regional anesthesia (cadaver). Attendance at 
conferences in Obstetrics and Gynecology. Opera- 


tive Gynecology (cadaver). 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK 19 


COOK COUNTY 
GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) Incorporated not for profit 


Announces continuous courses 


SURGERY—Two Weeks Intensive Course 
in Surgical Technique starting Nov- 
ember 13, and November 27. 


GYNECOLOGY—Two Weeks Intensive 
Course starting February 26, 1945. 


OBSTETRICS—Two Weeks Intensive 
Course starting February 12, 1945 


ANESTHESIA—Two Weeks Course Re- 


gional, Intravenous & Caudal Anes’ 
thesia. 

ROENTGENOLOGY—Course X-ray In- 
terpretation, Fluoroscopy, Deep X-ray 
Therapy every week. 

UROLOGY—Two Weeks Course and One 
Month Course available every two 
weeks. 

CYSTOSCOPY—Ten Day Practical Course 
every two weeks. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, SURGERY AND THE SPECIALTIES 


Teaching Faculty— Attending Staff of 


COOK TT it AL 
Address: Registrar, 427 South Honore Street, Chicago 12, Illinois 
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ti all things 


And particularly in the treatment of constipation, where harsh and 
brutal purgation has long given way before rational physio- 
logical methods. Today, ‘AGAROL’* Emulsion symbolizes 

all that is desirable in deft, effortless relief, and in the return 

to more normal bowel function. By providing soft bulk and lubri- 
cation, by retaining moisture in the stool and by mildly stimulating 
peristalsis, ‘AGAROL’ Emulsion accomplishes its specific task 
without leaving the patient in a debilitated and “wrung-out”’ 
condition. As such, it represents the very essence of 


moderation and effectiveness in therapy. 


‘AGAROL’ 


Emulsion of mineral oil and an 
“Trademark Reg. U. S. Pat. Off. agar-gel with phenolphthalein. 


WILLIAM R. WARNER & CO., INC., 113 WEST 18TH ST., NEW YORK 11, N.Y. 


- aa "244 or 
Crone, 
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THE COMPLETE 


Though the quantitative daily 
requirements for choline, inosi- 
tol, and biotin are not as yet 
established, it has proved never- 
theless gratifying to the many 
surgeons prescribing Noviplex 
to know that these important 
components of the natural B- 
complex are present in the medi- 
cation of their choice. Noviplex, 
largely derived from high potency 
yeast concentrate, provides all 
the naturally occurring factors, 
in approximately the proportions 
required by the human organism. 


,OYIPL EX 


NEW YORK « SAN FRANCISCO «+ KANSAS CITY , 


Each capsule of Noviplex contains: 
Thiamine hydrochloride 
333 U.S.P. Units 

Ribotevian Gi, G) 
Nicotinamide (niacinamide) .......... 8 mg. 
Pyridoxine hydrochloride (B,)..0.5 mg. 
Calcium pantothenate..................... 1 mg. 

Plus all other factors naturally 

occurring in yeast concentrate. 

Noviplex is supplied in bottles 

of 100, 500 and 1000 capsules. 


THE S. E. MASSENGILL COMPANY 


Bristol, Tenn.-Va. 


»> 
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SEALSKIN 


LIQUID PLASTIC SKIN ADHESIVE 


Archives of Surgery, Dec. 1943—Reprint on Request 


SEALSKIN is a liquid plastic skin adhesive and coating with active ingredients 
polyvinyl butyral, castor oil and isopropyl alcohol. It is used for direct attach- 
ment of dressings to the skin and as a protective covering for the skin over non- 
infected wounds, cuts or abrasions or as a protective coating to prevent excoriation 
of the tissue in cases of draining fistulae, colostomies and the like. 


FEATURES 


By direct attachment of the dressings to the skin the often cumbersome bandage 
is eliminated and only the limited area of the dressing is covered. This method of 
adhering dressings is especially useful where the pressure of a bandage will retard 
healing. It is easily applied and removal is accomplished without residual debris 
and pulling out hair. It offers the advantage of freedom from toxic and allergic 
effects. On a test with 53 patients, 24 of whom were known to be allergic to adhesive 
plaster, only 3 became sensitized to the SEALSKIN solution after the eighth day 
of repeated application. The dried film of SEALSKIN is elastic and has an un- 
usually high tensile strength permitting free movement without discomfort from 
pulling. The solution is practically colorless and does not stain. Since it is im- 
permeable to water, oils, soap, weak acids and alkalis, urine, body fluids such as 
intestinal contents, and many common solvents, it affords an ideal protective 
covering. Since the solvent is isopropyl] alcohol rather than ether which is normally 
used in the collodion solutions, evaporation of the solvent from the solution in the 
jar is slow. 


SUGGESTED USES 

To adhere dressings to the scalp, neck, eye, ear, chest, perineum, rectum, axilla 
and other areas usually difficult to dress. 

For securing post-operative dressings, stockinette, felt pads and other materials 
to the skin. 

Affords a convenient antiseptic covering after hypodermic injections and trans- 
fusion. 

Provides a protective skin coating in draining fistulae and colostomies, in which 
cases aluminum powder can be incorporated in the liquid. 

As a first aid dressing in industrial plants, it provides a flexible coating allowing 
for free movement. Coating is impermeable to water, oils, weak acids and alkalis 
and many solvents. 

For adhering bandages in skin traction of fracture cases. 

For cosmetic effect after suture removal, apply droplets to areas after sutures are 
removed . . . draws the skin out. 

As a seal for museum jars. 

It has been combined with medication for treatment of various skin conditions 
For example, it has been used with success incorporating a mild alkali for the 
TREATMENT OF CHIGGER BITES. 

It is useful for post-operative wound dressings where edges have to be approxi- 
mated or where it is desired to remove the tension from sutured wounds. 

As a preliminary coating on skin before applying adhesive bandage, it prevents 
slipping, reduces allergic reaction, and eases removal of the adhesive bandage. 
Skin areas coated with SEALSKIN provide a secure hand purchase for reduction 
of fractures. 

As a dressing for umbilical hernias in infants. 

SEALSKIN is supplied in two viscosities: SEALSKIN Regular for adhering 
small dressings to the skin and for use as a protective coating, and SEALSKIN 
Viscous for large dressings or where extra adhering strength is required. 


Pater 


a Castor Oil, tropropy! 
See direction | 
ted 


CONTENTS: 4 ot 
co., inc. NEW 


4. 


AS — 


1. to the face 
2. to the armpit 
3. to the anti-cubi- 
tal fossa 
4. in skin trac- 
tion of fracture 
cases 
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1848 


Pennell Blood Transfusion Apparatus 
PATENTED 


The apparatus described operates on a new 
principle and is so simple and reliable that 
with its use the direct transfusion of whole 
blood becomes an elementary and trouble-free 
procedure. The transfused blood passes from 
the donor’s vein to the recipient’s vein through 
a short piece of rubber tubing and never comes 
in contact with any part of the apparatus. 

The entire apparatus can be sterilized by 
boiling when it is to be used in the operating 
room or in any other completely sterile “set- 
up”. However, since the blood flows only 
through the tubing and never comes in contact 
with the apparatus, it is necessary only to 
sterilize the tubing when working in a not 
completely aseptic “‘set-up”’. 


RECIPIENT 


a 
No. 1347 


Price $50.00 Compiete in Walnut Finished Case 


Send for Descriptive Circular 


Woven with Cotton 
and “VINYON E” 
for Greater Elasticity! 


“ALOE” 
Cotton Elastic Bandage 


Provides even, uniform, steadily maintained pressure—remains elastic 


Aloe cotton elastic bandages are woven of long staple 
cotton and “Vinyon E”—a vinyl resin yarn—which 
has been found to produce a superior type of elastic 
bandage because of its natural elasticity. These im- 
proved elastic bandages will provide even, uniform, 
easily controlled and steadily maintained pressure in 
all conditions where an elastic bandage is indicated. 
High quality feather-edge prevents binding. Special 
weave permits free movement, ventilation ane circula- 
tion. Unlike most other elastic bandages, Aloe cotton 
elastic bandages with ““VINYON E” do not have to be 
washed daily in order to retain their elasticity. Wash- 


ALOE 


1831 Olive St. ¢ 


A. 


St. Louis 3, Mo. 


ing need only be done when bandage becomes soiled. 
Each size bandage listed below measures approximately 
51% yards when stretched and is furnished with two 
metal clips in cellophane wrapped and sealed package. 


Each 
PH5934—Aloe Cotton Elastic Bandage with 


PH5935—Same, 24-inch width............. 85 
PH5936—Same, 3-inch width............... 95 
PH5937—Same, 4-inch width............... 1.25 


COMPANY 
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ETHER and SUCTION 
and TREATMENT 
APPARATUS 


The illustration shows a very popular 
model with many outstanding features— 
indirect-drive pump, overflow trap, explo- 
sion-proof motor, non-arcing switch, sound- 
proofed cabinet equipped with vacuum 
gauge and regulator, snap-fit suction and 
ether bottles, sinus cleanser, and sprays. 


Write for descriptive folder. 


-» SORENSEN 


Factory, General Office and Showroom 


403 EAST 62nd ST. NEW YORK 21, N. Y. 


LONG STOUT SCISSORS FOR REFLECTION OF PELVIC 
PERITONEUM IN RESECTION OF RECTUM 


P18486 Stout, slightly curved specially NR i P18486 


hand forged for this particular 


HILAL 


application. Eleven inches long. 
21.00 


P14024 Babcock retractors, three sizes with shelf-like 
lip. 


SPILLING — PHIL 


Large size, 1-34 inches deep, 2 inches wide. 7.00 


Medium, 1-4 inches deep, 34 inches wide. 6.00 i 


P14024 


THE GEORGE P. & SON COMPANY 
Arch & Twenty-third Sts. PILLIN Philadelphia 3, Pa., U. S. A. 


Small size, 1 inch deep, 3% inches wide ... 5.00 
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BACTERICIDAL 


as well as Bacteriostatic 


Its demonstrated efficiency as a 
germicide over a long period of time 
has won for Iodine the full confi- 
dence of surgeons both in military 


were shown to have high bacterio- and civilian practice. 
) ‘ 7 *The Relative In Vitro Acitivity of Certain 
static powers but to be low in their  Antiseptics in Aqueous Solution—Robert 
er" ; N. Nye, Boston, Journal of A.M.A., 
bacteriocidal effectiveness. * Jan. 23, 1937, Vol. 108, pp. 280-7. 


Comparative tests indicate that 
Iodine has high bactericidal effi- 
ciency as well as high bacteriostatic 


powers. Other preparations tested 


Iodine Educational Bureau, Inc. 120 Broadway, New York 5, N.Y. 


j 


It’s Different 
and so Thorough 


Lavoris does not depend upon high-powered germicidal agents; but coagulates 
detaches and removes objectionable matter, without injury to delicate tissues. 
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DEKNATEL SURGICAL SILK 


BRAIDED AND TREATED 


e Original Moisture and 


This braided and treated silk with its 
extra tensile strength—its superior- 
ity where wet dressings are used— 
its easy and certain manipulation— 
its non-capillary qualities is stand- 
ard procedure with innumerable 
surgeons and hospitals. 


Available in 11 sizes, black or 
white, suited to the various oper- 
ations—is easily threaded—ends 
do not unravel. Samples from 
each batch are bacteriologically 
tested—18 days minimum. 


THE 


mARR OW ER 
MmABORAT.ORY 


GLENDALE 5, CALIFORNIA 


An Institution Serving the Medical Profession with 


Endocrines of High Quality for the past 25 years. 


NEW YORK 7 DALLAS 1 CHICAGO | 


: 
| 
\ 
4 
4 
DE N A L QUEENS VILLAGE, (L.1.) NEW YORK 
Pad 
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FOR QUICK REGENERATION 


HEMATINIC 
PLASTULES 


REG. U. S. PAT. OFF. 
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@ When you “Consider the Blood,” and find hypochro- 
mic anemia, you undoubtedly want to see that the patient 
is supplied quickly and efficiently with iron. 


The iron supplied in Hematinic PLASTULES is ferrous iron 
—the ideal form for quick absorption and conversion into 
hemoglobin. It stays in the ferrous form because it is her- 
metically sealed in soluble capsules that prevent oxidation. 


And, as Hematinic PLASTULES quickly dissolve in the 


stomach, the ferrous iron in semi-fluid state is rapidly 


assimilated. 


Available Plain or With Liver Concentrate; in bottles of 
50, 100, 1000. The Bovinine Company, Division Wyeth 
Incorporated, Philadelphia 3, Pa. 


Wyeth 


65 fo. 
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gel is missing, too, in synthetic 
Vitamin B mixtures. 


Until all the elements of the B-complex 
are known chemical compounds, only a 
product derived from a natural source can 


supply the complete action of B-complex. 


That is why more and more physicians 
ate prescribing HALABEX — YEAST 
VITAMINE TABLETS (Harris). A natu- 
ral source of amino acids, HALABEX — 


YEAST VITAMINE TABLETS (Harris) 
ptovides ALL the components of B-com- 
plex — known and unknown — that are 
natural co BREWERS’ YEAST. 


HARRIS VITAMIN PREPARATIONS 
NOW INCLUDE: 


HALABEX (formerly called Yeast Vitamine Tablets) 

HALAPAN + HALADEE + NICOTINIC ACID 

VITAMIN C VITAMIN B, VITAMIN B, 
BREWERS’ YEAST POWDER (Harris) 


HALABEX—Yeast Vitamine Tablets (HARRIS) 


(Division of Bristol-Myers Company) 
Tuckahoe 7, New York 


RODUCERS OF VITAMINS | 


Labora otes 


MEDICAL USE SINCE 1919 


HARRIS VITAMINS ARE NEVER PROMOTED TO THE PUBLIC 
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The 


To Some of Your Secondary Anemia Problems . . . 


When Iron Alone ts Indicated: 


In simple secondary anemia, no hematinic 
other than iron is required. It is generally 
accepted that iron in ferrous form is more 
effective, can be used in smaller dosage, and 
has fewer side-effects than other forms of 
iron. Tablets Ferrous Sulfate Exsiccated 
Squibb contain 3 grains—the U. S. P. dose 
equivalent to 5 grains of the hydrated salt. 
Supplied in bottles of 100 and 1000. 


For such patients, Hebulon* Capsules may 
be advantageously prescribed. These easy- 
to-swallow gelatin capsules contain 2 grains 
exsiccated ferrous sulfate, 50 U. S. P. units 
of Vitamin B, and the B complex factors 
present in a liver extract derived from 16 
grams of fresh liver. Supplied in bottles of 
100, 500 and 1000 capsules. 


Hebulon is a trade-mark of E. R. Squibb & Sons. 


For literature write Professional Service Dept., 745 Fifth Ave., New York 22, N.Y. 


E-R:SQuIBB & SONS, NEW YORK 
MANUFACTURING CHEMISTS To THE MEDICAL PROFESSION Si N ce 


4 
. When Iron and B Complex are Indicated: 
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| HEBULON 
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BTAINED from the aerobic 

spore bearing soil bacterium, 
Bacillus brevis, PARKE-DAVIS 
TYROTHRICIN is effective against 
certain gram-positive organisms 
including pneumococci, staphylo- 
cocci, streptococci, diphtheria ba- 
cilli, and others. 


Use by local application: wet pack, 
instillation, or irrigation, in treat- 


ment of abscesses ... infected 
wounds... indolent ulcers... « 
chronic ear infections ... empyema 
infections of nasal sinus . .. and 


following mastoidectomy, 


TYROTHRICIN, Parke-Davis, is sup- 
plied in 10 cc. vials, as a 2 per cent 
solution, to be diluted with sterile 
distilled water before use. It is for 
topical use only—not to be injected. 


Parke, Davis Company 


DETROIT 32 


MICHIGAN 
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Far Surgical patisepsis 


Zephiran Chloride is a germicide of high bactericidal and bacterio- 
static potency. In proper dilutions it is nonirritating and relatively 
nontoxic to tissue cells. 


Zephiran Chloride possesses detergent, keratolytic and emulsify- 
ing properties, which favor penetration of tissue surfaces, hence 
removing dirt, skin fats and desquamating skin. 


DENCATIONS HOW SUPPLIED 
Zephiran Chloride is widely em- 
ployed for skin and mucous mem- Zephiran Chloride is available in 
brane antisepsis—for preoperative 


TINCTURE 1:1000 Tinted 
disinfection of skin, denuded skin hs 
and mucous membranes, for vagi- TINCTURE 1:1000 Stainless 


nal instillation and irrigation, for AQUEOUS SOLUTION 1:1000 
vesical and urethral irrigation, for ; 


wet dressings, for irrigation in eye, in 8 ounce and | gallon bottles. 


@ ear. nose and throat infections, etc. 


Write for informative booklet 


e WINTHROP CHEMICAL COMPANY, INC. 
* 


Pharmaceuticals of merit for the physician 
NEW YORK 13, N. Y. * WINDSOR, ONT. 


ZEPHIRAN CHLORIDE 


“Zephiran”’ Trademark Reg. U.S. Pat, Off. 6 Canada 


Brand of BENZALKONIUM CHLORIDE REFINED 


¥ 
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FOR THE POSTSURGICAL PATIENT 


Postsurgical feeding must be started 
early for many reasons. Most impor- 
tant are the prevention of acidosis and 
the hastening of convalescence which 
in turn makes for more rapid return of 
strength. While in general as much nu- 
triment as can be borne should be given, 
the digestive tract of the surgical patient 
can easily be overburdened. Hence care 
must be taken in choosing the foods 
given early in the postoperative period. 


Little reaction if any is encountered 
when Ovaltine is fed. This delicious 
food drink, of low curd tension, leaves 
the stomach quickly. Its ready digesti- 
bility imposes no undue burden on the 
gastrointestinal tract. Ovaltine is bland, 
chemically as well as mechanically, an- 
other reason for its easy toleration. From 
a nutritional standpoint, Ovaltine is one 
of the most desirable foods that can be 
given the postoperative patient. 


THE WANDER CO., 360 N. Michigan Ave., Chicago 1, Illinois 


Dry 

Ovaltine 
PROTEIN... 6.0 Gm. 
CARBOHYDRATE 30.0 Gm. 
2.8 Gm. 
CALCIUM... .25 Gm. 
PHOSPHORUS . .25 Gm. 
10.5 mg. 


Three daily servings (1/2 oz.) of Ovaltine provide: 


Ovaltine Dry Ovaltine 
with milk* Ovaltine with milk* 
31.2 Gm. VITAMINA. . 1500 1.U. 2953 1.U. 
62.43 Gm. VITAMIND. . 405 1.U. 480 1.U. 
29.34 Gm. THIAMINE .. 9 mg. 1.296 mg. 
1.104 Gm. RIBOFLAVIN . .25 mg. 1.278 mg. 
.903 Gm. NIACIN... 5.0 mg. 7.0 mg. 


11.94 mg. COPPER... . mg. .5 mg. 
*Each serving made with 8 oz. of milk; based on average reported values for milk. 
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effectiveness, its safe action on extended use, 


ready miscibility, and ease of application, 


Copyright, 1944, Ortho Products Inc., Linden, N. J. 


3 
maternal mortati fy rate tha normiai 
many phy: icians advise anti-conceptual 
practice. Ortho-Gynol Vaginal Jelly 
Ae is a preparation distinguished forits 
ACCEPTED 
ASSN. 
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